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00800. 9
SECTI ON 00800 - SPECI AL CLAUSES
1 THRU 4. NOT USED.

5. PAY REQUESTS. Pay requests authorized in the Contract C ause
entitled "Payments Under Fixed-Price Construction Contracts", will be paid
pursuant to the clause entitled "Pronpt Payment for Construction Contracts".
Pay requests shall be submitted on ENG Form 93 and 93a, "Paynent Esti nate-
Contract Performance" and "Continuation", respectively. Al information and
substantiation required by the identified contract clauses shall be submtted
with the ENG Form 93, and the required certification shall be included on the
| ast page of the ENG Form 93a, signed by an authorized official of the
Contractor and dated when signed. The designated billing office is the Ofice
of the Area Engi neer.

6. PHYSI CAL DATA (APR 1984). FAR 52.236-4. Data and information
furnished or referred to below is furnished for the Contractor's information.
The Governnent shall not be responsible for any interpretation of or
concl usion drawn fromthe data or information by the Contractor

a. Physical Conditions. The indications of physical conditions
on the drawings and in the specifications are the result of site
i nvestigations by surveys and borings. Information regarding these borings
and additional information regarding National Pollutant Di scharge Elimnnation
System (NPDES) stormater discharge rules are available for inspection upon 48
hours notice at the Dept. of the Army, St. Louis District, Corps of Engineers,
1222 Spruce Street, St. Louis, Mssouri

b. Wather Conditions. |Information with respect to tenperatures
and precipitation may be obtained fromthe National \Wather Service.

c. Transportation Facilities. Railroads and hi ghways serve the
general area of the work.

7. Rl GHT- OF- VAY

a. Right-of-way for construction purposes will be furnished by
t he Governnent w thout cost to the Contractor. \Where right -of-way for access
to a work site is not avail abl e over existing public roads, access through

private | ands as shown on the contract drawings will be furnished by the
Government wi thout cost to the Contractor. |If the right -of-way furnished for
access is used, the Contractor will be required at its own expense, to do all

wor k necessary to make such right -of-way suitable for traveling to and from
the work site without interrupting the existing drainage. Upon conpletion of
the contract work, any such access roadway and right -of -way furni shed by the
CGovernment shall be left in a condition satisfactory to the Contracting
Oficer.

b. The Contractor shall procure w thout expense to the CGovernment
all additional |ands, access roads, or right -of-way necessary for its use in
t he performance of the work. Any agreenents or pernits with | evee boards,
counties, or political subdivisions for nmoving naterial and equi pnent will
al so be the responsibility of the Contractor. Any delays to the Contractor
resulting fromdelays in procuring such additional |ands, access roads,
ri ght-of -way, or pernits for noving material and equi pment for its own use
will not be nmade a basis of any claimfor increases in the cost of perfornmance
of the work. The Contractor shall nake its own investigations to determ ne
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the conditions, restrictions, and difficulties which nay be encountered in the
transportation of material and equipnment to the work sites shown on the
dr awi ngs.

8. PUBLIC UTILITIES AND PRI VATE | MPROVEMENTS

a. Unless otherw se specified, shown on the draw ngs, or stated
inwiting by the Contracting Officer, the Contractor shall not nove or
di sturb any public utilities or private inprovenents. Such renoval s,
alterations, and/or relocations, where necessary, will be nmade by others. The
| ocati ons shown on the draw ngs for underground utilities are approxi mate
only. The exact |ocations of such utilities shall be determi ned by the
Contractor in the field prior to comencing construction operations in their
vicinity.

b. The attention of the Contractor is directed to the possibility
that public utilities or private inprovenents nmay be encountered within the
construction limts, sone of which nay be buried, and the existence of which
is presently not known. Should any such utilities or inprovenents be
encountered, the Contractor shall immediately notify the Contracting Oficer
so that a determination may be nade as to whether they shall be renoved,
rel ocated, or altered. After such determination is made, the Contractor
shall, if so directed by the Contracting O ficer, renove, relocate, or alter
them as required and an equitable adjustnent will be nade. |In the event the
Contracting O ficer arranges for such renovals, alterations, or relocations to
be perforned by others, the Contractor shall cooperate with such others during
the latters' renoval, alteration, or relocation operations.

9. DAMAGE TO WORK.

a. The responsibility for danage to any part of the work to be
perfornmed under this contract shall be as set forth in the clause of the
contract entitled "Permits and Responsibilities". However, if the
cof ferdan(s) is constructed in accordance with plans and progress schedul es
approved by the Contracting Officer, but is overtopped by flood and such fl ood
causes damage to the cofferdamor if any part of the permanent work is damaged
by flood or earthquake, which damage is not due to the failure of the
Contractor to take reasonabl e precaution or to exercise sound engi neering and
construction practices in the conduct of the work, the Contractor shall nake
the repairs ordered by the Contracting Officer and full conpensation for such
repairs will be made at the applicable contract unit or lunp sumprices as
fixed and established in the contract. If, in the opinion of the Contracting
Oficer, there are no contract unit or lunp sumprices applicable to any part
of such damaged work, an equitable adjustnent pursuant to the Contract C ause
entitled, "Changes", will be nade as full conpensation therefor

10. LAYOUT OF VWORK

a. The Governnent will establish the follow ng base |ines and
bench marks at the site of the work:

1) Reestablish 2 points on the 1988 Survey Baseline

2) Benchmarks at spillway detention reservoir, inlet and
outl et channels, and the access road

b. Fromthe base |ines and bench marks established by the

CGovernment, the Contractor shall conplete the layout of the work and shall be
responsible for all measurenents that may be required for the execution of the
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work to the location and Iimt marks prescribed in the specifications or on
the contract draw ngs, subject to such nodifications as the Contracting
Oficer my require to neet changed conditions or as a result of necessary
nodi fications to the contract work.

c. The Contractor shall furnish at its own expense such stakes,

tenmpl ates, platfornms, equipnment, tools and material, and all |abor as may be
required in laying out any part of the work fromthe base |ines and bench
mar ks established by the Governnment. It shall be the responsibility of the

Contractor to naintain and preserve all stakes and other marks established by
the Contracting Officer until authorized to renove them and if such marks are
destroyed by the Contractor or through its negligence prior to their

aut hori zed renmoval, they may be replaced by and at the discretion of, the
Contracting Oficer, and the expense of replacenent will be deducted from any
amounts due or to beconme due the Contractor. The Contracting O ficer may
require that work be suspended at any time when location and Iimt nmarks
establi shed by the Contractor are not reasonably adequate to permit checking
of the work.

11. QUANTITY SURVEYS (APR 1984). FAR 52.236-16

a. Quantity surveys shall be conducted, and the data derived from
t hese surveys shall be used in conmputing the quantities of work perforned and
t he actual construction conpleted and in place.

b. The Governnment shall conduct the original and final surveys
and make the conmputati ons based on them The Contractor shall conduct the
surveys for any periods for which progress paynments are requested and shal
make the conputations based on these surveys. All surveys conducted by the
Contractor shall be conducted under the direction of a representative of the
Contracting Oficer, unless the Contracting Officer waives this requirenent in
a specific instance.

c. Pronptly upon conpleting a survey, the Contractor shall
furnish the originals of all field notes and all other records relating to the
survey or to the layout of the work to the Contracting Officer, who shall use
them as necessary to determ ne the anount of progress paynents. The
Contractor shall retain copies of all such material furnished to the
Contracting O ficer.

12. PARTI AL PAYMENT. At the discretion of the Contracting Oficer
partial payment will be nade for equiprment delivered and stored on site or off
site providing such storage is in accordance with the provisions of these
specifications and the Contractor furnishes satisfactory evidence that title

to such equi pnent has been acquired and that it will be utilized on the work
covered by these specifications. Partial paynent is defined as the invoice
amount plus shipping costs. |If the equipnent is stored off site, the

CGovernment shall have the right to inspect the equipnent.

13. NOT USED

14. CERTI FI CATES OF COWPLI ANCE. Any certificates required for
denonstrating proof of conpliance of materials with specification requirenments
shall be executed in 3 copies. FEach certificate shall include the signature
and title of an official authorized to certify in behalf of the manufacturing
conpany and shall contain the nane and address of the Contractor, the project
name and | ocation, and the quantity and date or dates of shipnent or delivery
to which the certificates apply. Copies of |aboratory test reports submtted
with certificates shall contain the name and address of the testing |aboratory
and the date or dates of the tests to which the report applies. Certification
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shall not be construed as relieving the Contractor fromresponsibility for
furnishing satisfactory material if, after tests are perforned on sel ected
samples, the material is found not to neet the specific requirenments.

15. PURCHASE ORDERS. Two copies of all purchase orders for other than
stock materials showing the firmnames and addresses and |ist of material
shall be furnished to the Contracting Oficer or an authorized representative
as soon as issued.

16. SAFETY AND HEALTH REQUI REMENTS MANUAL EM 385-1-1. Safety and
Heal th Requirements Manual EM 385-1-1, dated Septenber 3, 1996, fornms a part
of these specifications.

17. ACCI DENT | NVESTI GATI ONS AND REPORTING. Refer to EM 385-1-1,
Par agraph 01.D. Accidents shall be investigated and reports conpleted by the
i mredi at e supervi sor of the enpl oyee(s) involved and reported to the
Contracting O ficer or an authorized representative wthin one working day
after the accident occurs. The accident Investigation report shall be nmade on
ENG For m 3394.

18. ACCI DENT PREVENTI ON PROGRAM Refer to Contract Cl ause FAR
52.236-13 entitled, "Accident Prevention". Wthin 15 days after receipt of
Notice of Award of the contract, and at |east 7 days prior to the prework
conference, the original and one copy of the Accident Prevention Program shal
be subnitted to the Contracting Officer for review. The program shall be
prepared in the follow ng format:

a. An executed LW Form 358R, Administrative Pl an.
b. An executed LMW Form 359R, Activity Hazard Anal ysis.

c. A copy of conpany policy statenment of accident prevention and
any other guidance statenents normally provided new enpl oyees. Each company
enpl oyee shall be required to sign the conpany policy statenent of accident
prevention to verify that all enployees have been informed of the safety
program and such signed statenents shall be naintained at the project site

The Contractor shall not commence physical work at the site until the program
has been reviewed and found acceptable by the Contracting Oficer, or an

aut hori zed representative. At the Contracting Oficer's discretion, the
Contractor may submit its Activity Hazard Analysis only for the first phase of
construction provided that it is acconpanied by an outline of the remaining
phases of construction. All remaining phases shall be submtted and accepted
prior to the beginning of work in each phase. Also refer to Section 1 of EM
385-1-1.

19. DAILY INSPECTIONS. The Contractor shall performdaily safety
i nspections and record themon the forms approved by the Contracting O ficer.
Reports of daily inspections shall be maintained at the job site. The
reports shall be records of the daily inspections and resulting actions. Each
report shall include, as a ninimm the follow ng:

a. Phase(s) of construction underway during the inspection.
b. Locations of areas inspections were made.
c. Results of inspection, including nature of deficiencies

observed and corrective actions taken, or to be taken, date, and signature of
t he person responsible for its contents.
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20. NOT USED.
21. ENVI RONMENTAL LI TI GATI ON

(a) |If the performance of all or any part of the work is
suspended, del ayed, or interrupted due to an order of a court of conpetent
jurisdiction as a result of environnmental litigation, as defined below, the
Contracting O ficer, at the request of the Contractor, shall determ ne whether
the order is due in any part to the acts or onissions of the Contractor or a
Subcontractor at any tier not required by the terns of this contract. If it
is determined that the order is not due in any part to acts or om ssions of
the Contractor or a Subcontractor at any tier other than as required by the
terms of this contract, such suspension, delay, or interruption shall be
considered as if ordered by the Contracting Officer in the administration of
this contract under the ternms of the Contract C ause entitled "Suspension of
Work". The period of such suspension, delay or interruption shall be
consi dered unreasonabl e, and an adj ustnent shall be made for any increase in
the cost of performance of this contract (excluding profit) as provided in
that clause, subject to all the provisions thereof.

(b) The term"environnmental litigation", as used herein, neans a
lawsuit alleging that the work will have an adverse effect on the environnent
or that the Government has not duly considered, either substantively or
procedural ly, the effect of the work on the environnent.

22.  TIME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER

a. This provision specifies the procedure for the determ nation
of tinme extensions for unusually severe weather in accordance with the
Contract Clause entitled, "Default (Fixed-Price Construction)". 1In order for
the Contracting Officer to award a tine extension under this clause, the
foll owi ng conditions nust be satisfied:

(1) The weat her experienced at the project site during the
contract period rmust be found to be unusually severe, that is, nore severe
than the adverse weather anticipated for the project l|ocation during any given
nmont h.

(2) The unusually severe weather nust actually cause a
delay to the conpletion of the project. The delay nust be beyond the contro
and without the fault or negligence of the Contractor.

b. The follow ng schedule of nonthly anticipated adverse
weat her del ays is based on National Oceanic and At nospheric Administration
(NQAA) or sinilar data for the project location and will constitute the base
line for nonthly weather tine evaluations. The Contractor's progress schedul e
nmust reflect these anticipated adverse weather delays in all weather dependent
activities.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV_ DEC
(4 (3 (5 (8 (n (8 (9 (9 (6 (1 (7 (5

c. Upon acknow edgenent of the Notice to Proceed (NTP) and
conti nui ng throughout the contract, the Contractor shall record on the daily
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CQC report, the occurrence of adverse weather and resultant inpact to normally
schedul ed work. Actual adverse weat her delay days nust prevent work on
critical activities for 50 percent or nore of the Contractor's schedul ed work
day. The number of actual adverse weather delay days shall include days

i npacted by actual adverse weather (even if adverse weather occurred in

previ ous nonth), be cal cul ated chronologically fromthe first to the |ast day
of each nonth, and be recorded as full days. | f the nunber of actual adverse
weat her del ay days exceeds the number of days anticipated in paragraph b,
above, the Contracting Oficer will convert any qualifying delays to cal endar
days, giving full consideration for equivalent fair weather work days, and

i ssue a nodification in accordance with the Contract C ause entitled "Default
(Fi xed Price Construction)"

23. SUBCONTRACTS. In accordance with the Contract C ause entitled
"Subcontracts", the Contractor shall, within seven days after the award of any
subcontract by the Contractor or a Subcontractor, deliver to the Contracting
Oficer two copies of a conpleted Standard Form 1413. Both copi es mnust
contain the original signatures of both parties.

24. REQUI RED | NSURANCE - WORK ON A NON- GOVERNMENT | NSTALLATI ON
a. The Contractor shall, at its own expense, provide and maintain
during the entire performance period of this contact at |east the kinds and
m ni mum anounts of insurance required in the follow ng schedul e:

(1) Wirknen's Conpensation. Anmpbunts required by applicable
jurisdictional statutes.

(2) Enmployer's Liability Insurance. $100, 000

(3) Conprehensive CGeneral Liability |Insurance.

Bodily Injury and Property Danage: $1, 000,000 per occurrence
$100, 000 per person

(4) Conprehensive Autonobile |nsurance.

Bodily Injury and Property Damage: $1, 000,000 per occurrence
$100, 000 per person

In addition to the insurance requirenments above, the Contractor and any
subcontractor, shall obtain supplenental insurance naning the City of Cape

G rardeau as an additional insured. These insurance requirenents shall be
obt ai ned prior to comencenent of work and maintained during the entire period
of performance of this contract while working in the City of Cape G rardeau.
This certificate shall state that the insurance carrier will give the Gantor
the City of Cape Grardeau, 30 days witten notice, of cancellation or
changes.

b. Wthin 15 days after receipt of Notice of Award and before
conmenci ng work under this contract, the Contractor shall notify the
Contracting Oficer in witing that the required i nsurance has been obtai ned.

The policies evidencing required insurance shall contain an endorsenent to
the effect that any cancellation or any material change adversely affecting
the Governnent's interest shall not be effective (1) for such period as the
laws of the State in which this contract is to be performed prescribe, or (2)
until 30 days after the insurer or the Contractor gives witten notice to the
Contracting O ficer, whichever period is |onger.

c. The Contractor shall insert the substance of this clause
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i ncluding this paragraph c, in subcontracts under this contract and shal

requi re subcontractors to provide and maintain the insurance required in

par agraph a above. The Contractor shall maintain a copy of all
subcontractor's proofs of required insurance, and shall make copies avail able
to the Contracting Officer upon request.

d. Statements of insurance should be subnitted to the follow ng
addr ess:
Departnent of the Arny
St. Louis District, Corps of Engineers
Sout hern Area O fice, CEMVS-CO CS
Room 102, Federal Building
Cape G rardeau, M ssouri 63701

25. PROTECTI ON OF MATERI AL AND WORK. The Contractor shall at all tinmes
protect and preserve all materials, supplies, and equi pnent of every
description (including property which nmay be Governnent -furnished or owned)
and all work performed. All reasonable requests of the Contracting Officer to
encl ose or specially protect such property shall be complied with. If, as
determ ned by the Contracting Officer, material, equipnent, supplies, and work
perforned are not adequately protected by the Contractor, such property may be
protected by the Government and the cost thereof may be charged to the
Contractor or deducted from any paynents due to the Contractor.

26. CONTAM NATION OF WATER. I n addition to the requirenents set forth
in 01130-3.3, Protection of Water Resources, the Contractor shall take
positive protective nmeasures to prevent spillage of potential pollutant
materials such as fuel, emulsion nmaterials, chemicals etc., fromstorage
containers or equipnment, into |akes or tributary waters. Such positive
protective measures may include, but not limted to, the foll ow ng:

(1) A bermenclosure of sufficient capacity to contain such
materi al s.

(2) Security neasures to prevent acts of vandalism which coul d
result in spillage of such materials (fences, guards, etc.).

(3) Storage of such materials in an area where the terrain
woul d preclude | eakage into | ake or tributary waters.

(4) Utilization of secure Governnent storage areas if the
Contracting Oficer indicates such space is avail abl e. No storage past
i mredi ate needs (2 days) w thout the consent of the Contracting Oficer.

The Contractor shall subnmit its proposals for inplenenting the above
provi sions in accordance with 01130-1.5, Environnental Protection Plan.

27. NOT USED.

28. COWMERCI AL WARRANTY. The Contractor agrees that the standard
conmer ci al equi prrent furni shed under this contract shall be covered by the
nost favorable comercial warranties the manufacturer gives to any custoner
for such equi prment, and that the rights and renedi es provided herein are in
addition to and do not linmit any rights afforded to the Governnent by any
ot her clause of this contract. The Contractor shall furnish two copies of the
warranties to the Contracting O ficer.

29. ORDER AND COORDI NATI ON OF WORK. The Contractor nay start and
conplete the work in such order and sequence as desired subject to conpliance

00800- 7 (9- 99)



with the foll ow ng paragraphs:

a. The Contractor shall be responsible for gaining authority from
all county and/or road officials to haul the material over county and township
roads. Any liability incurred by danage to these public roads will be the
responsibility of the Contractor. The Contractor shall furnish certified
copies to the Contracting Officer of all hauling pernmits from State, County
and Township authorities fifteen (15) days prior to commenci ng delivery of any
material under this contract if so required by said road authorities.

b. The Contractor shall conply with all local |aws and ordi nances
of the City of Cape G rardeau and MDNR.

c. Oder of work inside the limts of protection of the cofferdam
i ncl udi ng construction of the cofferdam

1. Construct sewer line within the cofferdam

2. Construct Tenporary Diversion Channel starting fromthe
downst ream end and wor ki ng upstream towards the confluence
with the existing channel. Existing channel is not diverted
at this phase of construction.

3. Construct earthen cofferdam adjacent to the Tenporary

Di version Channel. This phase of construction does not
i ncl ude the upstream and downstreamterni nus of the earthen
cof f er dam

4. Divert the existing channel into the Tenporary Diversion
Channel .

5. Construct earthen cofferdam upstream and downstream
term nus.

6. Construct the Qutlet Wrks and stone protection.
7. Redirect the Tenporary Diversion Channel flow into
(permanent) Qutlet Works.
8. Construct inspection trench within the cofferdamlimts.
9. Degrade the earthen cofferdamand fill in Tenporary
Di versi on Channel .

Work that is outside the protection of the Cofferdam may be done concurrently
with work inside the protection, except that construction of the sewer |line
shal |l be acconplished first, and no portion of the enbanknment dam shall be
constructed until after the cofferdamis degraded..
Note: |In the Specifications and Drawi ngs, the term“Cutoff Trench” is
synonynous with the term “Ilnspection Trench”.

30. NOT USED.

31. AS-BU LT DRAW NGS.

a. "As-Built" Contract Drawings. The Contractor shall maintain a
separate set of full -size contract drawings, marked up in red, to indicate
as-built conditions. Each as-built contract draw ng shall include the

Contract Nunber (DACWM3-XX-C- XXXX) associated with the contract. These
drawi ngs shall be maintained in a current condition at all times until

conpl etion of the work and shall be available for review by Government
personnel at all times. Al variations fromthe contract draw ngs, for
what ever reason, including those occasi oned by nodifications, optional
materials, and the required coordinati on between trades, shall be indicated.
These variations shall be shown in the same general detail utilized in the
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contract drawi ngs. Upon conpletion of the work, two (2) sets of the marked -up
drawi ngs shall be furnished to the Contracting Oficer prior to acceptance of
the work. The CGovernnment will withhold two percent of the total bid price of
the itens for which as-built contract draw ngs have not been submitted.

b. "As-Built" Shop Drawings. Upon conpletion of itens of work, the
Contractor shall revise the shop drawings to show "as-built" conditions. The
notation "Revised to show 'as-built' conditions" shall be placed in red in the
| ower right corner of each drawing along with the initials of a responsible
conpany representative. Each as-built shop drawing or catal og cut shall be
identified by the Contract Number (DACWM3-XX-C XXXX) associated with the
contract, and corresponding transmttal nunber from ENG Form 4025. "As -built"
shop drawi ngs of each Contractor -prepared construction draw ng shoul d be
prepared as soon as possible after the construction detailed on a given
drawi ng has been conpleted. After the "as-built" shop draw ngs have been
prepared as descri bed above and within 15 days after the contract conpletion
date, the Contractor shall submt four (4) conplete sets of as-built shop
drawi ngs, including catalog cuts, to the Contracting Officer. The Governnent
will wthhold two percent of the total bid price of the item for which
as-built shop drawi ngs have not been submitted.

32 THRU 39. NOT USED
40. STONE SCOURCES.

a. On the basis of information and data available to the
Contracting Oficer, stone nmeeting the quality requirenments of these
speci fications has been produced fromthe sources listed at the end of these
Speci al Cl auses.

b. Stone may be furnished fromany of the currently listed sources
or, at the option of the Contractor, may be furnished fromany other source
desi gnated by the Contractor and accepted by the Contracting O ficer, subject
to the conditions hereinafter stated

c. It is the Contractor's responsibility to determ ne that the
stone source or conbination of sources sel ected are capabl e of supplying the
quantities and gradati on needed and at the rate needed to maintain the
schedul ed progress of the work.

d. After the award of the contract, the Contractor shall designate
in witing only one source or one conbination of sources fromwhich stone wll
be furnished. If the Contractor proposes to furnish stone froma source not
currently listed, only a single additional source for stone may be designated.
Sanpl es for acceptance testing shall be provided as required by SECTI ON-02270.
If a source for stone so designated by the Contractor is not accepted for use
by the Contracting O ficer, the Contractor may not propose other sources but
shall furnish the stone froma source listed at no additional cost to the
Gover nnment .

e. Acceptance of a source of stone is not to be construed as
acceptance of all material fromthat source. The right is reserved to reject
materials fromcertain |ocalized areas, zones, strata, or channels when such
materials are unsuitable for stone as determined by the Contracting O ficer.
Materials produced froma listed or unlisted source shall neet all the
requi rements of SECTI ON 02270, of the Technical Provisions of these
speci fications.

41. AGCGREGATE SOURCES
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a. Concrete aggregates nmeeting the quality requirenents of these
speci fications, except as noted in the Stone Source List attached at the end
of the section, can be produced fromthe sources |isted bel ow

Type of Aggregate Nanme of Firm Location

Coar se Aggregate Bussen Quarry St. Louis Co., MO

Coar se Aggregate Bluff City M neral Alton, IL

Coar se Aggregate Fort Belle Quarry Ft. Bellefontaine, MO

Coar se Aggregate Material Service Quarry Falling Springs, IL

Coar se Aggregate Col umbia Quarry No. 1 Colunbia, IL

Coar se Aggregate Bel | ef ont ai ne Quarry Fort Bell efontai ne, MO

Coar se Aggregate Central Stone #1 Hunti ngt on, MO

Coar se Aggregate Al firms producing gravel fromthe Meramec River, St
Loui s and Jefferson Counties, MO

Coar se Aggregate Sout heast M ssouri Stone Co. Cape G rardeau, MO

Coar se Aggregate Tower Rock Stone Conpany Grays Point, MO

Coar se Aggregate Tower Rock Stone Conpany Ste. Genevieve, MO

Fi ne Aggregate Al firms producing sand fromthe M ssouri River and

fromthe M ssissippi River below the nouth of the
M ssouri River

b. Concrete aggregates may be furni shed fromany of the above
listed sources or at the option of the Contractor may be furni shed from any
ot her source designated by the Contractor and approved by the Contracting
Oficer, subject to the conditions hereinafter stated.

c. After the award of the contract, the Contractor shall designate
in witing only one source or one conbination of sources fromwhi ch aggregates
will be furnished. |f the Contractor proposes to furnish aggregates froma
source not |listed above, only one unlisted source for coarse aggregate and one
unlisted source for fine aggregate may be designated. Sanples for acceptance
testing shall be provided as required by SECTI ONS 03301 and 03310, of the
Technical Provisions. |f a source for coarse or fine aggregate so designated
by the Contractor is not approved for use by the Contracting Oficer, the
Contractor may not submit for approval other sources but shall furnish the
coarse or fine aggregate, as the case may be, froma source |isted above at no
additional cost to the CGovernnent.

d. Approval of a source of concrete aggregate shall not be
construed as approval of all material fromthat source. The right is reserved
to reject materials fromcertain |localized areas, zones, strata or channels,
when such materials are unsuitable for concrete aggregate as determnined by the
Contracting Oficer. Materials produced froman approved source shall neet
all the applicable requirenents of SECTIONS 03301 and 03310.

e. It shall be the Contractor's responsibility to determ ne that
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t he aggregate sources selected are capabl e of supplying the quantities needed
and at the rate needed to naintain the schedul ed progress of work.

42 THRU 44. NOT USED

45.  YEAR 2000 COWPLI ANCE (Y2K). In accordance with FAR 39.106, the
Contractor shall ensure that with respect to any design, construction, goods
or services under this contract as well as any subsequent task/delivery orders
i ssued under this contract (if applicable), all information technol ogy
contained therein shall be Year 2000 conmpliant. The Contractor shall

(a) Perform maintain, and provide an inventory of all mgjor
conponents to include structures, equipment, itenms, parts, and furnishings
under this contract and each task/delivery order that nay be affected by the
Y2K conpl i ance requirenent;

(b) Indicate whether each conponent is currently Year 2000
conpliant or requires an upgrade for conpliance prior to Governnent
accept ance.

46. HAZARDOUS MATERI AL | DENTI FI CATI ON AND MATERI AL SAFETY DATA (JAN
1997). FAR 52.223-3

(a) "Hazardous material", as used in this clause, includes any
mat eri al defined as hazardous under the | atest version of 29 CFR 1910.1200(g)
(i ncluding revisions adopted during the termof the contract).

(b) The offeror must |ist any hazardous material, as defined in
paragraph (a) of this clause, to be delivered under this contract. The
hazardous material shall be properly identified and include any applicable
identification number, such as National Stock Nunber or Special |Item Nunber
This information shall also be included on the Material Safety Data Sheet
subnmitted under this contract.

Material (1f none, insert "None") I dentification No.

(c) This list must be updated during performance of the contract
whenever the Contractor determines that any other material to be delivered
under this contract is hazardous.

(d) The apparently successful offeror agrees to subnit, for each
itemas required prior to award, a Material Safety Data Sheet, neeting the
requi rements of 29 CFR 1910.1200(g) for all hazardous material identified in
paragraph (b) of this clause. Data shall be subnmitted in accordance with 29
CFR 1910. 1200(g), whether or not the apparently successful offeror is the
actual manufacturer of these itens. Failure to subnit the Material Safety
Data Sheet prior to award may result in the apparently successful offeror
bei ng consi dered nonresponsive and ineligible for award.

(e) If, after award, there is a change in the conposition of the
iten(s) or a revision to 29 CFR 1910. 1200(g), which renders inconplete or
i naccurate the data submitted under paragraph (d) of this clause, the
Contractor shall pronptly notify the Contracting Officer and resubnit the
dat a.
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(f) Neither the requirements of this clause nor any act or failure
to act by the Government shall relieve the Contractor of any responsibility or
liability for the safety of Government, Contractor, or subcontractor personne
or property.

(g) Nothing contained in this clause shall relieve the Contractor
fromconplying with applicable Federal, State, and |ocal |aws, codes,
ordi nances, and regul ations (including the obtaining of |licenses and pernits)
in connection with hazardous materi al

(h) The Government's rights in data furni shed under this contract
with respect to hazardous material are as follows:

(1) To use, duplicate and disclose any data to which this
clause is applicable. The purposes of this right are to--

(i) Apprise personnel of the hazards to which they may
be exposed in using, handling, packaging, transporting, or disposing of
hazardous materi al s;

(ii) Obtain nedical treatnment for those affected by
the material; and

(iii) Have others use, duplicate, and disclose the
data for the Government for these purposes.

(2) To use, duplicate, and disclose data furnished under
this clause, in accordance wth subparagraph (h)(l) of this clause, in
precedence over any other clause of this contract providing for rights in
dat a.

(3) The CGovernnment is not precluded fromusing simlar or
i dentical data acquired from other sources.

47. PARTNERING I n order to nost effectively acconplish this
contract, the Governnent is willing to forma cohesive partnership with the
Contractor. This partnership would strive to draw on the strengths of each
organi zation in an effort to achieve a quality project done right the first
time, within budget, and on schedule. This partnership would be bilateral in
make-up and partnership will be totally voluntary. Any cost associated with
effectuating this partnership will be agreed to by all parties and will be
shared equally with no change in contract price.

XXX
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MEASUREMENT AND PAYMENT

| NDEX
PAR. PARAGRAPH PAGE
NO. TITLE NO.
PART 1 GENERAL
1.1 MOBI LI ZATI ON AND DEMOBI LI ZATI ON 01025- 1
1.2 CLEARI NG AND GRUBBI NG 01025- 1
1.3  OVERBURDEN EXCAVATI ON 01025- 1
1.4 ROCK EXCAVATI ON 01025- 1
1.5 FOUNDATI ON CLEANUP FOR | NSPECTI ONS 01025- 2
1.6 FI NAL FOUNDATI ON PREPARATI ON 01025- 2
1.7 DENTAL EXCAVATI ON AND CONCRETE BACKFI LL 01025- 2
1.8 EXCAVATI ON AND CONCRETE BACKFI LL OF CLAY- FI LLED DEPRESSI ONS 01025- 2
1.9 EVMBANKNMENT 01025- 3
1.10 UNDI STURBED BLOCK SAMPLES 01025-4
1.11 CONSTRUCTI ON DEWATERI NG AND/ OR CARE COF WATER 01025-4
1.12 UNWATERI NG SUBSEQUENT TO FLOODI NG 01025-4
1.13 RIPRAP AND CRUSHED STONE BEDDI NG 01025-4
1.14 ESTABLI SHVENT OF TURF 01025-4
1.15 CHAI N-LI NK FENCE 01025-4
1.16 AGCGREGATE BASE COURSE 01025-5
1.17 ASPHALTI C CONCRETE SURFACE 01025-5
1.18 CORRUGATED STEEL PI PE CULVERT 01025-5
1.19 CULVERT END SECTI ONS 01025-5
1.20 CONCRETE 01025-5
1.21 WATERSTOPS 01025-5
1.22 REI NFORCEMENT STEEL 01025-5
1.23 ADDI Tl ONAL REI NFORCEMENT STEEL 01025- 6
1.24 CQOUTLET WORKS 01025- 6
1.25 ROCK ANCHORS 01025- 6
1.26 SPILLWAY ROCK DRAI NS 01025- 6
1.27 JONT BOLT GROUPS 01025- 6
1.28 MOVEMENT MONUMENTS 01025- 6
1.29 BENCHVARK MONUMENT 01025- 6
1.30 ACCESS ROAD EMBANKMENT 01025- 6
1.31 MECHANI CALLY STABI LI ZED EARTH WALLS 01025- 6
1.32 ROCK EXCAVATI ON, | NTERCEPTOR SEWER 01025- 7
1.33 GRAVITY SEVER PI PE 01025- 7
1.34 MANHOLES 01025- 7
1.35 SPECI AL MANHCOLES 01025- 7
1.36 H GHWAY CROSSI NGS 01025- 8
1.37 LA CRO X CREEK CROSSI NGS 01025- 8
1.38 M SCELLANEQUS CONCRETE 01025- 8
1.39 CONNECTI ONS TO EXI STI NG FACI LI TI ES 01025- 8
1.40 RESTORATI ON 01025- 8
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON (Not Applicable)

01025- i

(9- 99)



THI S PAGE | NTENTI ONALLY BLANK



01025.9
SECTI ON 01025
MEASUREMENT AND PAYMENT
PART 1 - GENERAL

DETENTI ON RESERVO R

1.1 MOBILIZATI ON AND DEMOBI LI ZATI ON.  Paynent for costs associated with

nobi | i zati on and denobilization will be made at the contract |unp sum price
for "Mobilization and Denobilization", as defined in SECTI ON 00700, Contract
Clauses. Mobilization and Denobilization for the interceptor sewer will be

paid as being incidental to the bid itemto which it is nost closely
associ at ed.

1.2 CLEARI NG AND GRUBBI NG Payment for clearing and grubbing as
specified in SECTI ON 02100 will be made at the contract |unp sumprice for
"Cl earing and Grubbing", which price and paynent shall constitute full
conpensation for furnishing all plant, |abor, material, and equi pnent and
perfornming all operations necessary for conpleting the work as specified and
as indicated on the drawings. Cearing and G ubbing for the interceptor sewer
will be paid as being incidental to the bid itemto which it is nost closely
associ at ed.

1.3 OVERBURDEN EXCAVATI ON.

1.3.1 Measurenent. Al earth excavation other than borrow excavati on

wi Il be nmeasured for paynent by the cubic yard with quantities being
determ ned by the average end area nethod. An initial survey of the work area
will be nmade prior to the commencenent of work. The basis of measurenment will

be the area between the original ground surface and |ines, grades, and other
di nensi ons of the excavations, or the top of rock, all as shown on the

drawi ngs, or such nodification thereof as directed by the Contracting O ficer
and determ ned by a survey of the area subsequent to conpletion of the
excavation of respective materi al

1.3.2 Paynent. Paynent for all earth excavation other than borrow
excavation will be made at the contract unit price per cubic yard for
"Overburden Excavation", which price and paynent shall constitute ful
conpensation for furnishing all plant, |abor, materials, equiprent and
operati ons necessary for stripping, renoving the excavated nmateri al
transporting suitable excavated material to the site of its placenent in the
embankment, pl aci ng excavated material in tenporary stockpiles and subsequent
excavation and transportation of the material to the required fill,
transporting and di sposi ng of excavated material ordered wasted, and shaping
t he di sposal areas as specified

1.4 ROCK EXCAVATI ON

1.4.1 Measurenent. Rock excavation will be neasured for paynent by
the cubic yard with quantities being deternined by the average end area
nmet hod. The basis of neasurenment will be the area between the top of rock as
determ ned by the Contracting Oficer, and the |lines and grades of the
conpl eted rock excavation as determined by a survey taken subsequent to
conpl etion of the rock excavation. Any unauthorized overcut beyond the
tol erance specified in SECTI ON 02225, paragraph 3.9, for lines and grades
shown on the drawi ngs or established in the field by the Contracting Oficer
wi Il be deducted fromthe above deternined quantity. Materials encountered
during earth excavation and which are classified as rock excavation, as
specified in SECTI ON 02225, paragraph 1.3, will be included as rock
excavati on.
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1.4.2 Paynent. Paynment for rock excavation will be made at the
applicable contract unit price per cubic yard for "Rock Excavation:"
subdi vided items, which prices and paynents shall constitute full conpensation
for the costs of all plant, labor, materials, and equiprment required for
drilling, ripping, excavating, |oading, hauling, removing, and di sposing of
excavat ed rock and scaling of rock sl opes.

1.5 FOUNDATI ON CLEANUP FCR | NSPECTI ONS

1.5.1 Measurenent. Measurenment of foundation cleanup for inspections
wi Il be based on the nunber of square yards of foundation area satisfactorily
cl eaned, as directed by the Contracting Officer, nmeasured in a plane parallel
to the foundation surfaces.

1.5.2 Paynent. Paynent for foundation cleanup for inspections will be
made at the applicable contract unit price per square yard for "Foundation
Cl eanup for Inspections:" subdivided itens, which prices and paynents shall
constitute full conmpensation for the costs of furnishing all necessary plant,
| abor, equipnent, supplies, and materials, and perfornming all operations
necessary to acconplish the work as specified. No separate paynent will be
made for inspections in relation to the final foundation and all costs in
connection therewith shall be included in the contract unit price for "Fina
Foundati on Preparation."

1.6 FINAL FOUNDATI ON PREPARATI ON.

1.6.1 Measurenent. Measurement of final foundation preparation will be
based on the nunber of square yards of foundation prepared, neasured in a
pl ane parallel to the foundation surfaces.

1.6.2 Paynment. Paynent for final foundation preparation will be made at
the contract unit price per square yard for "Final Foundation Preparation:"
subdi vided itens, which price and paynent shall constitute full conpensation
for the costs of all plant, |abor, equipnment, supplies, and materials
requi red, and the perfornmance of all operations necessary for conducting the
work as specified.

1.7 DENTAL EXCAVATI ON AND CONCRETE BACKFI LL.

1.7.1 Measurenent. Dental excavation and concrete backfill will be
nmeasured for payment on the basis of either (1) surveys taken by the
Contracting Oficer prior to commencenent of, and after conpletion of, denta
excavation, or (2) the volume of concrete required to backfill the denta
excavation, whichever the Contracting Oficer deternines as being the npst
practicabl e nethod.

1.7.2 Paynent. Paynent for dental excavation and concrete backfill will
be nade at the applicable contract unit price per cubic yard for "Denta
Excavation and Concrete Backfill:" subdivided itenms, which prices and paynments
shall constitute full conpensation for the costs of furnishing all |abor

equi pnent, and materials and for performng all work required for excavation,
novi ng, hauling, and di sposing of excavated materials; and for the costs of
all work and materials required in backfilling the holes or cavities,

i ncluding the cleaning and preparation of the rock surfaces, concrete
materi al s and pl acenent.

1.8 EXCAVATI ON AND CONCRETE BACKFI LL OF CLAY-FI LLED DEPRESSI ONS

1.8.1 Measurenent. Excavation of large clay-filled depressions in the
bedrock surface and concrete backfill of these areas will be neasured as
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specified in paragraph 1.7.1 above.

1.8.2 Paynent. Paynent for the excavation and concrete backfill of the
clay-filled depressions w |l be nade at the applicable contract unit price
per cubic yard for "Excavation and Concrete Backfill of Cay-Filled

Depressions:" subdivided items, which prices and paynents shall constitute
full conpensation for the costs of furnishing all plant, |abor, equipnment, and
materials and for performng all work required for excavation, noving, hauling
and di sposi ng of excavated materials; and for backfilling the holes or
cavities, including the cleaning and preparation of the rock surfaces,
concrete materials and pl acenent.

1.9 EMBANKMENT.
1.9.1 Measurenent. Enbankment will be neasured in place as follows:

(1) The volunme between (a) the foundation lines as deternined on
the basis of a survey nade from excavation including the inspection/cutoff
trench, and acconplishnent of foundation preparation including stripping but
excepting scarifying, and (b) the lines, grades and slopes of the accepted
enbankment ;

(2) Plus any allowances for foundation settlenment determ ned from
readi ngs of novenment nonuments installed under the provisions of SECTION 13500
- | NSTRUMENTATI ON, which will be conputed as foll ows:

(a) Zero settlenment will be assuned at the upstream and
downst ream t oes of the enmbanknent.

(b) A straight line variation will be assumed between
i ndi vi dual novenent nmonunents as well as between noverment nmonurments and points
of zero settlenent.

(3) Measurement of each type of material will be the volune
bet ween t he above described linmt |ines and the paynent lines indicated on the
cross sections, shown on the drawi ngs, or as otherw se established by the
Contracting O ficer.

1.9.2 Paynent.
1.9.2.1 Conpacted Inpervious Fill Paynent . Conpacted inpervious fill

pl aced in the enbankment will be paid for at the applicable contract unit
price per cubic yard for "Conpacted Fill, Inpervious Enbankment", and
"Conpacted Fill, Inpervious Cofferdam, which prices and paynents shall

constitute full conpensation for all work in connection with the preparation
of the foundation of the enbanknment, and the spreadi ng, harrow ng, sprinkling,
conpacting, renoval of objectionable material, and all other incidental work
required for the construction, protection, and maintenance of the enmbanknent
as specified.

1.9.2.2 Sand Fill and Sand Backfill Paynent. Paynment for the sand fill
and sand backfill material will be nade at the contract unit price per cubic
yard for "Sand Fill and Sand Backfill", which price and paynment shal

constitute full compensation for all costs of furnishing, hauling, placing,
addi ng water, conpacting and all other work required for the construction,
protection and nai ntenance of the sand fill and sand backfill.

1.9.2.3 Unconpacted Fill Paynent. No separate paynment will be rmade for
unconpacted fill and all costs incidental to spreading, protecting, and
mai nt enance of such fill shall be included in the contract price for
excavation of the naterial
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1.10 UNDI STURBED BLOCK SAMPLES. Undi sturbed bl ock sanples delivered to
the Contracting Officer will be paid for at the contract unit price per each
for "Undi sturbed Bl ock Sanpl es", which price and paynent shall constitute ful
conpensation for furnishing the undisturbed bl ock sanmpl es as specifi ed.

1.11 CONSTRUCTI ON DEWATERI NG ANDY OR CARE OF WATER. Paynent for
dewatering will be made at the contract |lunmp sumprice for "Construction
Dewat eri ng and/or Care of Water", which price and paynment shall constitute
full conpensation for furnishing all plant, [abor, material, and equiprment to
do the work as specified in SECTION 02140 and applicable parts of SECTI ON
13500. Fifty percent of the lunp sumprice will be paid when installation of
t he dewat ering system has been conpl eted, tested, evaluated, and the
pi ezonmetric | evel of the groundwater has been | owered to acceptable |levels as
defined in SECTI ON 02140, paragraph 3.1. Forty percent of the lunp sum price

will be prorated on the basis of the estimated nunber of nonths that
dewatering will be required, and will be paid monthly. The renaining 10
percent of the lump sumprice will be paid when the dewatering system has been

removed as required and cl eanup in connection therewith has been conpl et ed.

1.12 UNWATERI NG SUBSEQUENT TO FLOODI NG  Paynent for all operating
costs for additional unwatering due to flooding ordered by the Contracting
Oficer will be made at the contract unit price per each occurrence for
“Unwat eri ng Subsequent to Fl ooding:" subdivided itens.

1.13 RI PRAP AND CRUSHED STONE BEDDI NG

1.13.1 Measurenent. Riprap and crushed stone bedding material wll be
measured for paynment by the ton (2,000 Ibs.). Final quantities will be
rounded to the nearest whole ton. The weights to be paid for will be

determined fromcertified weight tickets which shall be furnished by the
Contractor at no additional cost to the Governnment. A certified weight ticket
shall be defined as each truck being wei ghed enpty, and agai n when | oaded and
the ticket, identified by the Contractor's nane and the contract nunber, shal
be signed by the approved quarry representative with the statement "Certified
Correct". This procedure will be followed for each | oad hauled. The
Contractor shall initial each ticket to reflect verification of the accuracy
and compl eteness of each ticket before subnitting it to the Governnent. The
Contractor shall furnish certification stating that the scal es used were
tested and approved by the local authority.

1.13.2 Paynent. Paynment for riprap and crushed stone bedding materi al
will be nmade at the applicable contract unit price per ton for "Riprap, 400-Lb
Topsi ze", "Riprap, 90-Lb Topsize", and "Crushed Stone Bedding Material", which
prices and paynments shall constitute full conpensation for all costs of
furnishing, hauling, handling, placing and nmaintaining the riprap and crushed
stone bedding material as specified.

1.14 ESTABLI SHVENT OF TURF. Paynent for establishnent of turf will be
made at the contract lunmp sumprice for "Establishment of Turf," which price
and payment shall constitute full compensation for furnishing all plant,
| abor, materials, and equi pnent, necessary to conplete the work specified
her ei n.

1.15 CHAIN-LINK FENCE. Paynent for chain-link fence will be rmade at
the contract lunp sum price for "Chain-Link Fence," which price and paynent
shall constitute full conpensation for furnishing all plant, |abor, materials,
and equi prent, necessary to conplete the work specified herein.
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1.16 AGCREGATE BASE COURSE.

1.16.1 Measurenent. The aggregate base course will be neasured for
paynent by the ton (2,000 pounds) as specified in paragraph 1.13.1 above.

1.16.2 Paynent. Paynent for the aggregate base course will be made at
the contract unit price per ton for "Aggregate Base Course", which price and
paynent shall constitute full conpensation for all materials, |abor, and
equi pnent required to provide the base course as specified.

1.17 ASPHALTI C CONCRETE SURFACE

1.17.1 Measurenent. Measurenment for asphaltic concrete surface will be
made by the square yard. No neasurenent will be nmade of area paved beyond
[imts shown on the drawi ngs unless additional pavenent is directed by the
Contracting O ficer.

1.17.2 Paynent. Payment for the asphaltic concrete surface will be
made at the contract unit price per square yard for "Asphaltic Concrete
Surface", which price and paynent shall constitute full conpensation for the
costs of all plant, |abor, materials and equi prment, and perform ng al
operations required to furnish and install the prine coat, geotextile, and
asphaltic concrete surface

1.18 CORRUGATED STEEL PI PE CULVERTS.

1.18.1 Measurenent. Corrugated steel pipe culverts, excluding end
sections, will be nmeasured for paynent by the linear foot along the centerline
of the pipe.

1.18.2 Paynent. Paynment for corrugated steel pipe culverts, including
excavation, trenching, backfilling, granular backfill, all standard and
special joints and fittings, extensions and shoring as specified herein wll
be nade at the applicable contract unit price per linear foot for "Corrugated
Steel Pipe Culvert, 48-Inch Dianmeter" and "Corrugated Steel Pipe Culvert, 60-
I nch Di ameter".

1.19 CULVERT END SECTI ONS. The steel end sections for the corrugated
steel pipe will be paid for at the applicable contract unit price per each for
“"Metal End Sections for 48-Inch Dianmeter Culvert" and "Metal End Sections for
60-1 nch Dianeter Culvert", which prices and paynents shall constitute ful
conpensation for furnishing and installing the end sections.

1. 20 CONCRETE. Paynment for concrete will be nade at the contract |unp
sum price for "Concrete”, which price and paynent shall constitute full
conpensation for furnishing all plant, |abor, materials, and equi pment,
necessary to conplete the work specified herein and as shown on the draw ngs.

1.21 WATERSTOPS. Paynment for waterstops will be made at the contract
[ump sum price for "Waterstops", which price and paynent shall constitute ful
conpensation for the cost of all |abor, materials, equipnent and tools
required to conplete the waterstop work

1.22 REINFORCEMENT STEEL. Payment for the reinforcing bars in concrete
will be nmade at the contract lunp sumprice for "Reinforcenent Steel", which
price and paynment shall constitute full conpensation for the costs of al
materi al s, |abor, and equi pnent required to furnish and install the
rei nforcing steel and accessori es.
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1.23 ADDI TI ONAL RElI NFORCEMENT STEEL.

1.23.1 Measurenent. Additional reinforcement steel will be neasured
for paynent by the pound.

1.23.2 Paynent. Paynent for additional reinforcement steel required in
the concrete backfill will be nmade at the applicable contract unit price per
pound for "Additional Reinforcement Steel:" subdivided itens, which prices and
paynents shall constitute full conpensation for the costs of all plant, |abor
materi al s and equi pment required to furnish and install the additiona
reinforcement steel in the concrete backfill.

1.24 CQUTLET WORKS. All other concrete, and incidental itenms placed in
the outlet works will be paid for at the contract lump sumprice for "CQutlet
Works", which price and paynent shall constitute full conpensation for the
cost of all plant, labor, materials and equi pnment required to furnish and
pl ace the concrete, including reinforcenent steel, formmrk, mscellaneous
nmetal s, and the prestressed concrete pressure pipe.

1.25 ROCK ANCHORS. Paynent for rock anchors will be nmade at the
contract unit price per each for "Rock Anchors", which price and paynent shal
constitute full conmpensation for the cost of furnishing all materials, |abor,
tool s, equipnent, and incidentals necessary for conplete installation of rock
anchors, including drilling, water testing of hole, waterproofing, grouting
and cl eanup of the area and disposal of waste water and grout.

1.26 SPILLWAY ROCK DRAINS. Payment for all materials, |abor, and
equi pnent required to conplete the drains, as specified herein and shown on
the drawi ngs, will be nade at the contract unit price per each for "Spillway
Rock Drai ns".

1.27 JONT BOLT GROUPS. Paynment for the 2 bolt groups and instrunent
tags, punching all joint bolts, and providing the initial readings shall be
made at the contract lump sumprice for "Joint Bolt G oups", which price shal
constitute full compensation for all costs of |abor, materials, and equi prent
required for conplete installation and neasurenent of the joint bolt system

1.28 MOVEMENT MONUMENTS. Paynent for furnishing and installing and
providing initial elevations of the 5 nmovenent monunents shall be nade at the
contract lunp sumprice for "Mvenment Mnunments", which price shall constitute
full conpensation for all costs of l|abor, materials, and equi pnent required
for conplete installation and readi ng of the nonunents.

1.29 BENCHVARK MONUMENT. Paynent for furnishing, installing and
providing initial readings for the benchmark nonument shall be nade at the
contract lunp sumprice for "Benchmark Mnunments", which price and paynent
shall constitute full conpensation for all costs of |abor, materials, and
equi pnent required for conplete installation and nmeasuring of the nonunent.

1. 30 ACCESS ROAD EMBANKMENT. Payment for the access road enbanknent
will be nmade at the contract |lunp sumprice for "Access Road Enmbanknent",
whi ch price and paynent shall constitute full conpensation for the cost of al
| abor, materials, equipnment and tools required to conplete the access road
enmbanknment wor k.

1.31 MECHANI CALLY STABI LI ZED EARTH WALLS. Payment for mechanically
stabilized earth walls as specified in SECTION 02271, excluding stripping and
excavation as specified in SECTION 02110 and rock excavati on as specified in
SECTI ON 02225, will be paid at the contract |unmp sumprice for "Mechanically
Stabilized Earth Walls," which price and paynent shall constitute ful
conpensation for providing all plant, l|abor, materials and equi prent and

01025- 6 (9- 99)



performing all operations necessary to conplete the work as shown on the
drawi ngs and as specified.

| NTERCEPTOR SEWER

NOTE: Mobilization, Demobilization, Cearing and Grubbing for the interceptor
sewer will be paid as being incidental to the bid itemto which it is nost
cl osel y associ at ed.

1.32 ROCK EXCAVATI ON, | NTERCEPTOR SEVER

1.32.1 Measurenent. Rock excavation will be neasured for paynent by
the cubic yard as specified in paragraph 1.4.1 above.

1.32.2 Paynent. Paynent for rock excavation will be made at the
applicable contract unit price per cubic yard for "Rock Excavation
Interceptor Sewer:" subdivided itens, which prices and paynents shal
constitute full compensation for the costs of all plant, |abor, materials, and
equi pnent required for drilling, blasting, ripping, excavating, |oading,
haul i ng, renoving, and disposing of excavated rock and scaling of rock sl opes.

1. 33 GRAVITY SEVER PI PE

1.33.1 Measurenent. Gavity Sewer pipe will be neasured for paynent by
the linear foot on a horizontal plane after installation, through all line
manhol es, to the centers of new manhol es, and through the walls of structures
and exi sting manhol es at the points of connection therewith. Sewer pipe in
tunnel ed or jacked hi ghway or street crossings will not be neasured separately
and shall be included in the unit prices for the tunneled crossings. No
separate paynment shall be make in connection with seeding as specified or
required. All costs in connection with seeding shall be included in the cost
of sewer pipe installation. Seeding shall be as specified in SECTI ON 02930.

1.33.2 Paynent. Paynent for gravity sewer pipe including excavation
trenching, backfilling, all standard and special joints and fittings, shoring
and all other itens incidental to the respective bid itens will be nmade at the
contract unit price per linear foot for “ 21" Gavity Sewer Pipe” or “ 20"
Gravity Sewer Pipe.”

1.34 MANHOLES. Manholes will be paid for at the applicable contract unit

price per each for “Standard Manhole ( 6’ deep).” The depth of the nmanhole will
be neasured fromthe el evation of the invert of the sewer Iine at the center
of the manhole to the top of the manhole cover. This price shall include the

manhol e foundation, manhole invert construction, walls, top section, manhol e
frame and cover, and necessary | adder steps for a manhole 6 feet deep

For manhol es over six feet deep, each foot in excess of the six feet will be

paid for at the contract unit price for “Additional Manhole Depth.” The unit
price shall cover the entire cost of each addi tional foot of vertical manhole
depth in excess of 6 feet, including the prorated cost of |adder steps.

1.35 SPECI AL MANHOLES. Payment for special nmanhol es shall be paid for
at the applicable contract unit price per each for “Special Manhol es”. The
depth of the manhole will be neasured fromthe el evation of the invert of the
sewer line at the center of the manhole to the top of the manhole cover. This
price shall include the nanhol e foundation, manhol e invert construction,
wal |l s, top section, manhole franme and cover, and necessary | adder steps for a
manhol e 6 feet deep. The cost of each special nmanhole shall include all itens
required to nake the nmanhol es watertight.

1.36 H GHWAY CROSSI NGS. Each crossing shall be nmeasured for payment
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hori zontally along the |ongitudinal centerline of the enclosing conduit or
pi pe installed therein, fromend to end of the enclosing conduit, or fromend
to end of the tunnel excavation where an enclosing conduit is not required.

The unit price bid for each crossing in casing pipe shall include all costs in
connection with excavation and backfilling, casing pipe, sewer pipe, al |
skids, jointing materials, jacking pipe, jacking pits, sand backfill, end
closures, and all other work for and in connection with the crossing, not paid
for separately. Any di sturbed asphalt or other paynent will be replaced to
the extent it existed or was intended to exist prior to nmaking the crossing

No separate paynent for asphalt renmoval or replacenent will be nade. Paynent
will be nmade at the contract unit price for “Tunnel ed Hi ghway Crossings at

Sta. 11+50,” “Open Trench Hi ghway Crossings at Sta. 22+50” and “Qpen Trench
H ghway Crossings at Sta. 28+70."

1.37 LACRO X CREEK CROSSI NGS. The concrete total encasement shall be
conput ed using the maxi num al | owabl e trench wi dth (or pipe OD plus 24 inches
where no maxi numis specified), the mninumclear depth bel ow the pipe, and
t he m ni mum cover over the pipe as indicated in the draw ngs, |ess the volune
occupied by the pipe itself multiplied by the horizontally neasured | ength of
the encasenent. Concrete for the La Croix Crossings will be paid at the
contract unit price per cubic yard for “80" Concrete Encasenent Sta 6+65,”
“40’ Concrete Encasenment Sta 29+20,” “50’° Concrete Encasenent Sta 68+00,” and
“50" Concrete Encasenent Sta 86+60.”

1. 38 M SCELLANEQUS CONCRETE. Concrete for encasement or bl ocking of pipe
and fittings, not included as parts of manhol es and other structures, will be
neasured for paynent as the actual volune of concrete placed within the limts
as indicated or specified. Concrete for encasenent or bl ocking of pipe and
fittings, not included as parts of manhol es and other structures, will be
neasured for paynent as the actual volune of concrete placed within the limts
as indicated or specified.

Concrete for arch encasenment of pipe shall be conputed using the dinmen sions
shown for arch encasenent on Figure 1-02222 "Enbednents for Conduits"

Unl ess ot herwi se authorized by Contracting Oficer, all additional concrete
for encasenent or blocking required outside the specified pay limts will be
consi dered a subsidiary obligation of Contractor and no direct paynment shal
be made therefor.

Al'l concrete which is required in connection with manhol es or structures,
pavenment or sidewal k replacement, and other pay itens shall be included in the
[unp sumor unit price bid for the pay item

Al'l concrete required for Cass A Arch Encaserment of vitrified clay pipe
(VvCP), if selected at Contractor’s option, shall be included in the cost of
21-inch Gravity Sewer Pipe, and no separate paynent shall be made.

Al'l concrete required for Cass A Arch Encaserment of vitrified clay pipe
(VvCP), if selected at Contractor’s option, shall be included in the cost of
21-inch Gravity Sewer Pipe, and no separate paynent shall be made.

Al'l mscellaneous concrete for the interceptor sewer will be paid at the
contract unit price per cubic yard for “M scel |l aneous Concrete.”

1. 39 CONNECTI ONS TO EXI STI NG FACI LI TIES. Connections to existing
manhol es and sewers shall be paid for separately at the lunp sum prices bid.
Such paynent shall be full conpensation for necessary cutting, shaping
pl uggi ng, reshaping of existing invert, diversion of flow, conpleting the
connection as required, and excavation work not otherw se paid for as
trenching. Paynment for connections to existing service will be made at the
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contract lunp sumprices for “Connections to Existing Facilities (POT Sta
99+52.51)” and “Connections to Existing Facilities(Sta 0+00)."

1. 40 RESTORATI ON.

1.40.1 Measurenent. Pavenent renoval and replacenent and grave
replacement will be measured for paynent horizontally along the centerline of
t he pi pe, through manhol es, and to the edge of the existing pavenent and/or
gravel, or, where the edge of the existing pavenent or gravel is not clearly
defined, to the edge of the replacenent area. The wi dth of pavenent and
gravel replacenent will not be neasured or taken into account in paynent.

1.40.2 Paynent. Paynment for the work associated with pavenent and
gravel replacenent shall be made at the contract unit price per linear foot
for “Restoration”, which price and paynment shall constitute full conpensation
for pavenment renoval and replacenent and gravel replacenent and for all costs
of labor, materials, and equi pment required to conplete the work as specified
in the applicable parts of SECTI ONS 02512 and 02546 and as shown on the
dr awi ngs.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

-- END OF SECTION 01025 --
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SUBMITTAL REGISTER

(ER 415-1-10)

CONTRACT NO.

CAPE GIRARDEAU DETENTION RESERVOIR

CONTRACTOR

SPECIFICATION SECTION

TYPE OF SUBMITTAL F%:?i;\‘ CONTRACTOR SCHEDULE DATES CONTRACTOR ACTION GOVERNMENT ACTION
1 c
A N E ol
c s s R & In G
T Tls|T T M |F o c SUBMIT TO c
1 TRANS- SPECIFICATION DlR|C|A 1 o v Al R APPROVAL MATERIAL o o
vV |MITTALNO.| | | PARAGRAPH NUMBER DESCRIPTION OF ITEM SUBMITTED Rlu|w|T|rR|F]s]|rR[M]r e opfe | SUBMT NEEDEDBY | NEEDEDBY | D DATE COVERN- D DATE REMARKS
1 T Alc|le|EeE|lE| 1T |A]E]|A]M R Pl Vv E E
T E w|T|b|mM|[P|lc|mM]|cCc|N]A N R] I
Y M D | 1 l{u|lEeE|lo|A]P|O|U]T O|M Of E
AlN[o|L|N|R|[T|L|R]|A]I N|E V]wW

N N Tl{e|N|]E|T|T|E|E|D|LJO L|IN EJE
o o Als|s]|s]|s]|s|s|s|s]|s]|n yY|T DJR
a. b. C. d. e. f.lg. | h | j |k ] L [m|n |o.] p q r S t. u V. W. X y. z aa.

02110-1.3 Plan of Operation X X

02140-1.4.1 Dewatering and Care of Water Plan X X

02270-1.4.4 Geotextile Material X X

02270-1.4.1 Source of Stone X X

02270-1.4.2 Gradation Test Data X X

02270-1.4.3 Method of Placement X X

02271-1.4.1 Backfill Material Compliance X X

02271-1.4.2 Mechanically Stabilized Walls X X

02271-1.4.3 Joint Filler and Cover X X

02271-1.4.4 Water Repellent Data X X

02271-1.4.5 Wall Panel Insurance X X

02271-1.4.6 Mechanically Stabilized Walls X X

02271-1.4.7 Concrete Mix Proportions X X

02271-1.4.8 Compliance Tests X X

02271-1.4.9 Material Samples X X

02271-1.4.10 Drainage Plan X X

02270-1.4.4 Geotextile Material X X

02500-1.4.1 Asphalt X X

02520-1.4.1 Asphalt Roof Cement X X

02520-1.4.2 Construction Plan X X

02520-1.4.2 Installation Details X X

02520-1.4.3 Prestressed Concrete Pressure Pipe X X

02605-1.3 Steel Reinforced Plastic Manhole X X

ENG FORM 4288-R, JAN 97

EDITION OF MAR 95 IS OBSOLETE.
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SUBMITTAL REGISTER

(ER 415-1-10)

CONTRACT NO.

CAPE GIRARDEAU DETENTION RESERVOIR

CONTRACTOR

SPECIFICATION SECTION

TYPE OF SUBMITTAL F%:%S(;v CONTRACTOR SCHEDULE DATES CONTRACTOR ACTION GOVERNMENT ACTION
1 c
A N E ol
c s s R & In G
T Tls|T T M |F o c SUBMIT TO c
1 TRANS- SPECIFICATION DlR|C|A 1 o v Al R APPROVAL MATERIAL o o
v |MITTALNO.| | | PARAGRAPH NUMBER DESCRIPTION OF ITEM SUBMITTED Rlu|w|T|rR|F]s]|rR[M]r e opfe | SUBMT NEEDEDBY | NEEDEDBY | D DATE COVERN- D DATE REMARKS
1 T Alc|le|EeE|lE| 1T |A]E]|A]M R Pl Vv E E
T E w|T|b|mM|[P|lc|mM]|cCc|N]A N R] I
Y M D | 1 l{u|lEeE|lo|A]P|O|U]T O|M Of E
AlN[o|L|N|R|[T|L|R]|A]I N|E V]wW

N N Tl{e|N|]E|T|T|E|E|D|LJO L|IN EJE
o o Als|s]|s]|s]|s|s|s|s]|s]|n yY|T DJR
a. b. C. d. e. f.lg. | h|i j |k ] L [m|n |o.] p q r. S t. u V. W. X. y. z aa.

02612-1.3 Prestressed Concrete Pipe Data X X

02618-1.3.1 Reinforced Concrete Pipe X X

Certification for PIpe, FIttings,

02620-1.2.1 Access. X X

02620-1.2.2 Gasket Certification X X

02620-1.2.3 Joint Proof of Design Certificate X X

02620-1.2.4 Welded-On Outlet Certificate X X

02620-1.2.5 Laying Schedule X X

02627-1.3.1 Joint Details X X

02627-1.3.2 Gasket Material Compliance X X

02627-1.3.3 Pipe Length Data X X

02627-1.3.4 Compliance Certificates X X

02628-1.2.1 Joint Details X X

02628-1.2.2 Gasket Material Compliance X X

02628-1.2.3 Pipe Length Data X X

02628-1.2.4 Compliance Certificates X X

02200-1.3.1 Material Data X X

02720-1.4.1 Guardrail Data X X

02720-1.4.2 Steel Pipe Culverts X X

02830-1.3.1 Chain-Link Fence X X

02830-1.3.2 Chain-Link Fence X X

ENG FORM 4288-R, JAN 97

EDITION OF MAR 95 IS OBSOLETE.
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SUBMITTAL REGISTER

(ER 415-1-10)

CONTRACT NO.

CAPE GIRARDEAU DETENTION RESERVOIR

CONTRACTOR

SPECIFICATION SECTION

TYPE OF SUBMITTAL F%:?%’N CONTRACTOR SCHEDULE DATES CONTRACTOR ACTION GOVERNMENT ACTION
1 c
A N E ol
c s s R & In G
T Tls|T T M |F o c SUBMIT TO c
1 TRANS- SPECIFICATION DlR|C|A 1 o v Al R APPROVAL MATERIAL o o
vV |MITTALNO.| | | PARAGRAPH NUMBER DESCRIPTION OF ITEM SUBMITTED Rlu|w|T|rR|F]s]|rR[M]r e opfe | SUBMT NEEDEDBY | NEEDEDBY | D DATE COVERN- D DATE REMARKS
1 T Alcle|le|e|l 1| Aa]lE|Aa]m R Pl Vv E E
T E w|T|b|mM|[P|lc|mM]|cCc|N]A N R] I
Y M D | 1 l{u|lEeE|lo|A]P|O|U]T O|M Of E
AlN[o|L|N|R|[T|L|R]|A]I N|E V]wW

N N Tl{e|N|]E|T|T|E|E|D|LJO L|IN EJE
o o Als|s]|s]|s]|s|s|s|s]|s]|n yY|T DJR
a. b. C. d. e. f.lg. | h | j |k ] L [m|n |o.] p q r S t. u V. W. X. y. z aa.

03101-1.3.1 Concrete Form Materials X X

03101-1.3.2 Formwork X X

03101-1.3.3 Reshoring X X

03101-1,3,4 Inspection X X

03150-1.2.1 Waterstops X X

03150-1.2.2 Expansion Joint Filler Strips X X

03150-1.2.3 Sealants and Primer X X

03150-1.2.3 Waterstops X X

03210-1.2.1 Fabrication and Placement X X

03210-1.2.2 Tests and Inspections X X

03210-1.2.3 Materials X X

03301-1.6.1.1 Concrete Mixture Proportions X X

03301-1.6.1.2 Cement X X

03301-1.6.1.3 Nonshrink Grout X X

03301-1.6.2.1 Air-Entraining Admixture X X

03301-1.6.2.2 Other Chemical Admixtures X X

03301-1.6.2.3 Curing Compound X X

03301-1.6.3 Plant, Equipment and Methods X X
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Page 3 of 4

(Proponet: CEMP-CE)



SUBMITTAL REGISTER

(ER 415-1-10)

CONTRACT NO.

CAPE GIRARDEAU DETENTION RESERVOIR

CONTRACTOR

SPECIFICATION SECTION

TYPE OF SUBMITTAL F%:%S(;v CONTRACTOR SCHEDULE DATES CONTRACTOR ACTION GOVERNMENT ACTION
1 c
A N E ol
c s s R & In G
T Tls|T T M |F o c SUBMIT TO c
1 TRANS- SPECIFICATION DlR|C|A 1 o v Al R APPROVAL MATERIAL o o
vV |MITTALNO.| | | PARAGRAPH NUMBER DESCRIPTION OF ITEM SUBMITTED Rlu|w|T|rR|F]s]|rR[M]r e opfe | SUBMT NEEDEDBY | NEEDEDBY | D DATE COVERN- D DATE REMARKS
1 T Alc|le|EeE|lE| 1T |A]E]|A]M R Pl Vv E E
T E w|T|b|mM|[P|lc|mM]|cCc|N]A N R] I
Y M D | 1 l{u|lEeE|lo|A]P|O|U]T O|M Of E
AlN[o|L|N|R|[T|L|R]|A]I N|E V]wW

N N Tl{e|N|]E|T|T|E|E|D|LJO L|IN EJE
o o Als|s]|s]|s]|s|s|s|s]|s]|n yY|T DJR
a. b. C. d. e. f.lg. | h | j |k ] L [m|n |o.] p q r. S t. u V. W. X. y. z aa.

03310-1.3 Concrete Sewer X X

03500-1.4.1 Anchor Rods X X

03500-1.4.1 Cement X X

05101-1.5.1 Detail Drawings X X

05101-1.5.2.1 Materials Orders X X

05101-1.5.2.2 Materials List X X

05101-1.5.2.3 Shipping Bill X x

05101-1.5.3.1 Welding Procedures X X

05101-1.5.3.2 Welding Repairs X X

05101-1.5.4 Tests and Inspections X X

05101-1.5.5.1 Welder Qualifications X X

05101-1.5.5.2 Steel Stud Qualifications X X

05101-1.5.6 Materials Disposition Records X X

05502-1.2.1 Fabricated Metal Items X X

05502-1.2.2 Misc. Metals and Metal Articles X X

05502-1.2.3 Misc. Metals and Metal Articles X X

05502-1.2.4 Misc. Metals and Metal Articles X X

05502-1.2.5 Misc. Metals and Metal Articles X X
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02100.9
SECTI ON 02100
CLEARI NG AND GRUBBI NG

PART 1 - GENERAL

1.1 SCOPE. The work covered by this section consists of furnishing
all plant, |abor, equipnent, and materials, and perforning all operations
necessary for the clearing and grubbing of the areas specified herein or
i ndi cated on the draw ngs, for the renoval and disposal of all cleared and
grubbed materials, and for the filling of all holes caused by grubbing
operations, as specified herein.

1.2 QUALI TY CONTROL.

1.2.1 Ceneral The Contractor shall establish and maintain quality
control for clearing and grubbing operations to assure conpliance with
contract requirenments, and maintain records of its quality control for al
construction operations including but not limted to the foll ow ng:

(1) dearing. Station to station limts, percentage of area
conplete; type of material

(2) Gubbing. Station to station linmts, percentage of area
conplete; type of material

(3) Disposition of Ceared and Gubbed Materials. Method and
| ocation of disposition; danage to tinmber or inprovenments which are not to be
cl ear ed.
1.2.2 Reporting. A copy of these records of inspections and tests, as
wel |l as the records of corrective action taken, shall be furnished to the
Gover nment daily.

1.3 GENERAL REQUI REMENTS. C earing and grubbing will be linited to
the areas absolutely necessary for construction unless approved by the
Contracting Officer. |If regrowmh of vegetation or trees occurs after clearing
and grubbi ng and before placenent of fill, the Contractor will be required to
clear and grub the area again prior to backfilling and dam construction, and
no paynent will be nmade for this additional clearing and grubbing. The
Contractor shall use care not to destroy any survey baseline during its
cl earing and grubbi ng operations.

PART 2 — PRODUCTS
2.1 CLEARI NG

2.1.1 CGeneral. dearing, unless otherw se specified, shall consist of
t he conpl ete renoval above the ground surface of all trees, stunps, down
ti mber, snags, heavy brush, |oose stone, existing channel revetnent, fencing,
tires, broken concrete bl ocks, bricks and sinilar debris.

2.1.2 Merchantable Tinmber. Merchantable tinber remaining within the
areas to be cleared on or after the date of award of this contract may be
di sposed of as the Contractor sees fit, as long as such nerchantable tinmber is
either removed fromthe right -of-way indicated on the drawings or is
satisfactorily disposed of in accordance with the provisions of Paragraph 3.6.

2.1.3 Vegetation. Close-growing vegetation to be renoved shall consist
of crops, grass, bushes and weeds. Cl ose-growi ng grass and other vegetation

02100- 1 (9- 99)



shal | be considered “stripping”. See specification SECTION 02110 for
stripping requirenents.

2.2 GRUBBI NG

2.2.1 CGeneral. Gubbing shall consist of the renoval of all stunps,
roots, buried logs, old piling, old paving, old foundations, pipes, drains,
and other unsuitable material as described in Paragraph 3.2.

2.3 REMOVAL OF | MPROVEMENTS

2.3.1 Ceneral. The work consists of the renmoval and di sposal of al
exi sting inmprovenments, except those designated to be renoved by others, from
within the linmts of the new work specified in this contract. Renoval of
i mprovenments shall include, but are not necessarily limted to the renoval of
asphaltic concrete and crushed stone. Renoved materials shall be di sposed of
as specified in Paragraph 3.6.4.

PART 3 — EXECUTI ON

3.1 AREAS TO BE CLEARED. The entire area within the right-of-way
l[imts to be occupied by the dam spillway, channels, borrow area and access
road shall be cleared

3.2 AREAS TO BE GRUBBED

3.2.1 Enbanknent DamLimits. G ubbing shall be perforned within the
slope limts of the enbanknents or other areas to be filled. All roots and
ot her projections over 1-1/2 inches in dianmeter shall be renpbved to a depth of
3 feet below the natural surface of the ground.

3.2.2 Channels and Ditches. All stunps and exposed roots and ot her
obstructions shall be renbved fromwithin the linmts of the dam construction

3.3 Pl PES AND DRAINS. The Contractor shall informthe Contracting
Oficer of all pipes and drains not shown on the draw ngs which are
encount ered during grubbing. Such pipes and drains shall not be renoved or
di sturbed until so directed by the Contracting Officer. Material excavated in
t he process of removing pipes and drains shall be disposed of as specified in
SECTI ON 02110 — STRI PPI NG AND EXCAVATI ON

3.4 FI LLI NG OF HOLES. All hol es caused by grubbing operations and
removal of pipes and drains shall be backfilled with suitable material in
6-inch layers to the el evation of the adjacent ground surface, and each |ayer
conpacted to a density at |east equal to that of the adjoining undisturbed
material or as directed by the Contracting Oficer.

3.5 REMOVAL OF | MPROVEMENTS

3.5.1 Road. Areas of asphaltic and crushed stone pavenents to be
removed are between Weston Street and the Industrial Court property line as
shown on the drawi ngs. |n renoving asphaltic concrete pavenents, a joint
shall be sawed a mnimum of three inches in depth with a true line or with a
snooth curve as required and vertical face. Sufficient renoval shall be nade
to provide for the specified grades, cross-sections and connections to new
work and existing pavenents as indicated on the drawi ngs. The asphaltic
concrete paverments shall be disposed of as specified in Paragraph 3.6.1.
Areas of existing crushed stone parking areas or roads that are to be
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abandoned are to be scarified to the depth of 4 inches with approved

equi pnent. Abandoned scarified surface shall be covered with a 12-inch |ayer
of vegetation renoval material, or other earth material as directed by the
Contracting Oficer. The material shall be placed so that the finished
surface blends with the adjacent ground surface. The only conpaction required
shall be that obtained by the necessary spreadi ng and dunpi ng operati ons,
except the equiprment shall be so operated that the tracks are distributed
evenly over the entire surface of the fill.

3.6 DI SPOSAL OF DEBRI S

3.6.1 GCeneral. Al debris resulting fromclearing and grubbing
operations shall be disposed of either by burning, chipping, or removal from
the site. The material resulting fromthe stripping of close-grow ng
vegetation shall be disposed of in the borrow area. Only excess stripped
materials, earth materials, and excavated rock materials shall be disposed in
the borrow area. This naterial shall be covered with a uniform m ni num 6-inch
| ayer of excess stripped naterials after placenment and shall be graded
uniformy to the satisfaction of the Contracting Oficer. Excavated rock
materials shall sinmlarly be covered except the m ni mumthickness shall be 12-
i nches.

3.6.2 Renpval fromSite of Wirk. The debris shall be hauled to the
nearest state approved landfill or disposal site. Such disposal shall conply
with all applicable Federal, State, and local laws. The Contractor shall, at
its option, either retain for its own use or dispose of by sale or otherw se,
any such materials of value. The Governnment is not responsible for the
protection and saf ekeeping of any materials retained by the Contractor. Such
materials shall be renoved fromthe site of the work before the date of
conpletion of the work. |If debris fromclearing operations is placed on
adj acent property, the Contractor shall obtain w thout cost to the Governnent,
addi tional rights-of-way for such purposes. Such material shall be so placed
as not to interfere with roads, drainage or other inprovenents and in such a
manner as to elimnate the possibility of its entering into channels, ditches,
or streans. The Contractor shall submit witten evidence to the Contracting
Oficer that permission for disposal of material on the owner's property has
been obtained fromthe property owner. The witten evidence shall consist of
an aut henticated copy of the conveyance under which the Contractor acquired
the property rights and access thereto, prepared and executed in accordance
with the laws of the State of Mssouri. |If tenporary rights are obtained by
the Contractor, then the period of tine shall coincide with the Contract
Clause entitled COMVENCEMENT, PROSECUTI ON AND COMPLETI ON OF WORK.  However,
del ays resulting fromacquisition of additional rights-of-way for alternate
di sposal areas will not qualify as excusable delays if suitable disposal areas
are available. Renpvals shall include all materials that are cl eared, grubbed,
or excavated fromthis project including materials retained by the Contractor
for its own use and materials sold or otherw se used by others.

3.6.3 Remroval from Site of Work. The Contractor nay elect to renove al
or part of the debris fromthe site of the work. Such disposal shall comply

with all applicable Federal, State, and Local laws. The Contractor shall, at
its option, either retain for its own use or dispose of by sale or otherw se,
any such materials of value. The Governnment will not be responsible for the

protection and saf ekeeping of any materials retained by the Contractor. Such
materials shall be renoved fromthe site of the work before the date of
conpletion of the work. |If debris fromclearing operations is placed on

adj acent property, the Contractor shall obtain w thout cost to the Governnent,
addi tional right-of-way for such purposes. Such material shall be so placed

02100- 3 (9- 99)



as not to interfere with roads, drainage or other inprovenents and in such a
manner as to elimnate the possibility of its entering into channels, ditches,
or streans. The Contractor shall submit witten evidence to the Contracting
Oficer that permission for disposal of material on the owner's property has
been obtained fromthe property owner. The witten evidence shall consist of
an authenticated copy of the conveyance under which the Contractor acquired
the property rights and access thereto, prepared and executed in accordance
with the laws of the State of Mssouri. |If tenporary rights are obtained by
the Contractor, then the period of tine shall coincide with 00800-1 hereof.
However, delays resulting fromacquisition of additional rights-of-way for
alternate disposal areas will not qualify as excusable delays if suitable
Gover nment furni shed di sposal areas are available. The Contractor shal
obtain a "Special Disposal Site Pernmit" fromthe City of Cape G rardeau

Di vi sion of Planning Services before placing any materials on any sites other
than the designated Di sposal Areas shown on the drawi ngs. This requirenent
shall include all materials that are cleared, grubbed, or excavated fromthis
project including nmaterials retained by the Contractor for its own use and
materials sold or otherw se used by others.

3.6.4 Renpval of Abandoned Drai nage Structures. Drainage structures,
i ncluding all pipes and drains designated as sal vageabl e by the Contracting
Oficer, and which are to be renoved fromwithin the designated linits of work
will not becone the property of the Contractor, but shall be renoved by the
Contractor fromwithin the limts of rights-of-way, and hauled to | ocations
desi gnated by the Contracting Officer. Al CM pipes which are to be renoved
fromwi thin the designated limts of work shall becone the property of the
Contractor. Renoval operations shall be conducted in such a manner that
mat eri al designated to be salvaged will not be damaged.

3.6.5 Burning. The Contractor shall conply with all applicable State
and local air pollution restrictions. Subject to such restrictions and
obtaining any required pernmit fromthe M ssouri Environnmental Protection
Agency or any other permit which may be required by said State or |oca
authority, the Contractor may burn material within the contract area, and at
any time within the contract period provided such burning does not cause the
above standards to be exceeded or does not interfere with inhabitants of the
area by drastic changes in their accustonmed environnent, such as addition to
air pollution or danger of fire. Such burning will require the use of an "air
curtain" type incinerator. However, the specific tinme, |location, and manner
of burning concerning air pollution, governing fire |laws, and safety, shall be
subject to the approval of the Contracting Oficer. Bur ni ng operations shal
not be conducted within 200 feet of any standing tinber or other flammable
growm h. The Contractor shall be responsible for any danmage to |ife and/or
property resulting fromfires that are started by its enployees as a result of
contract operations. The Contractor shall furnish, at the site of burning
operations, adequate fire fighting equipnment to properly equip personnel for
fighting fires. Fires shall be guarded at all tines and shall be under
constant attendance, day and night until they have burned out or have been
extinguished. All burning shall be so thorough that the materials will be
reduced to ashes. After burning operations are conplete, the Contractor shal
restore the area in a manner satisfactory to the Contracting Oficer

XXX
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02110.9
SECTI ON 02110 - STRI PPI NG AND EXCAVATI ON

PART 1 GENERAL

1.1 SCOPE. This section covers all operations in connection with
stripping and excavation, as specified herein and shown on the draw ngs.
Excavation and fill shall be performed within the limt lines and grades shown
on the drawi ngs and defined herein, however the Government reserves the right
to nodify such linmts and grades as nmay be deterni ned necessary by the
Contracting O ficer.

1.1.1 Related Wirk Specified El sewhere.

1.1.2 Enbanknent. Enmbankment and foundation preparation are specified
in SECTI ON 02220 — ENMBANKMENT.

1.1.3 Rock Excavation. Rock excavation and concrete backfill are
specified in SECTI ON 02225 - ROCK EXCAVATI ON.

1.1.4 Mechanically Stabilized Earth WAll . Foundation preparation is
specified in SECTION 02271 — MECHANI CALLY STABI LI ZED EARTH WALLS.

1.2. QUALITY CONTROL.

1.2.1 Ceneral. The Contractor shall establish and naintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of its quality control for all construction operations,

i ncluding but not limted to the foll ow ng:

(1) sStripping and excavation (lines and grades).
(2) Gading disposal areas.

(3) Foundation cl eanup.

(4) Disposition of materials.

(5) Drainage of borrow areas.

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken, shall be furnished to the CGovernnent
dai ly.

1.3. GENERAL. All operations specified in this section shall be
perfornmed in accordance with a plan of operations submitted by the Contractor
and approved by the Contracting Oficer. Government approval is required for
submittals with a “GA” designation; submittals having an “FI O designation are
for information only. Subnittals shall be in accordance with SECTI ON 01300 -
SUBM TTAL PROCEDURES. Excavation of the materials for use in the construction
of the enbankment shall be so conducted as to segregate materials of different
character in accordance with their suitability for placenent in the various
parts of the work, or stockpiled prior to such use. The right -of-way and
earth materials for constructing the work will be furnished w thout cost to
the Contractor at the |ocations shown on the drawi ngs. Control of water shall
be as specified in SECTI ON 02140 - CONSTRUCTI ON DEWATERI NG AND CARE OF WATER

PART 2 NOT APPLI CABLE
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PART 3 EXECUTI ON
PART 3.1 STRI PPI NG

3.1.1. GENERAL. Stripping shall consist of close-grow ng vegetation
consi sting of crops, grass, bushes and weeds. The entire surface of the dam
embankment, spillway, outlet works, cofferdam foundations, utilized portions
of the borrow areas, and areas of required excavation designhated as sources of
suitable material on the drawi ngs, or by the Contracting O ficer, shall be
stripped to the depths shown, noted, or as directed. Also included is the
area bel ow the proposed access road north of the industrial court property
line including the access road to the dam Material obtained fromthe
stripping operations may be used in the Contractor's haul roads and
facilities. Sufficient stripped material suitable for use as "Topsoil," at
those | ocations as indicated on the drawings or as determni ned by the
Contracting O ficer, shall be stockpiled for |ater use. Topsoil shall be
considered to be any material with sufficient organic content to be suitable
for establishing desirable ground cover but is considered unsuitable for
embankment. Any excess stripped topsoil shall be redistributed over disturbed
areas including but not linmted to borrow areas and areas whi ch have received
embankment as directed by the Contracting Oficer.

3.2. EARTH EXCAVATI ON.

3.2.1 Ceneral. Earth excavation conprises and includes overburden
excavation and borrow excavation. Excavation shall consist of the renoval of
all material to the lines and grades indicated, specified, or directed
Material required for the Contractor's construction of haul roads and
facilities may be obtained fromexcavated materials required to be wasted, and

no other source of material from Governnent-owned |ands will be provided.
3.2.2 Slides. 1In the event a slide occurs in an excavated area, the
Contractor shall performthe necessary repair as directed. |If the Contracting
Oficer determines that the slide was due to negligence of the Contractor, no
addi tional paynent will be made for the repair. |f the Contracting O ficer
determ nes that the slide was not due to negligence of the Contractor, the
Contracting Officer will order, in witing, that necessary repairs be nmade and
such additional work will be paid for at the applicable contract price for the

excavation required.

3.2.3 Over-Excavation. Unauthorized over-excavation shall be at the

Contractor's expense; authorized over excavation will be paid for at the
applicable contract price for the material excavated. The Contracting O ficer
wi Il determ ne which over-excavations are to be backfilled, and such over-

excavations shall be backfilled to grade with appropriate materials in
accordance with the provisions of SECTION 02220 - EMBANKMENT. Backfill for
aut hori zed over-excavation will be paid for at the applicable contract price
for the material used. Backfill of unauthorized over-excavation shall be at
the Contractor's expense.

3.2.4 Overburden Excavation. Overburden excavation shall conprise and
i nclude the renmoval and di sposal of all earth, sand, clay, gravel, boul ders
and slump bl ocks (not |arge enough to be classified as rock), and conpacted
i mpervious fill materials specified for renpval as can be readily excavated by
ordi nary earth nmoving equi pment. Overburden excavation shall consist of all
materi al, as defined above, to be excavated for all the permanent work and
work incidental thereto, except material specified otherwi se herein, shown on
t he draw ngs, or determined by the Contracting Oficer to fall in other
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cl assifications.
3.2.5 Reserved.

3.2.6 Borrow Excavation. Borrow Excavation shall conprise and include
the renoval and disposal of all material excavated fromthe borrow areas and
satisfactorily used in the permanent work, except stripping which shall be
acconpl i shed as specified in Paragraph 3.1.1. All suitable materials
desi gnated for renoval in the required excavations shall be utilized to the
fullest extent before the borrow area is utilized. The depths of all cuts and
side slopes of the borrow areas shall be as shown on the drawi ngs. The
Contractor will be required to subnit a detailed witten plan indicating the
extent and sequence of borrow area utilization 30 days prior to the start of
construction of any portion of the permanent fill.

3.2.7 Disposition of Mterials.

3.2.7.1 Overburden Excavation. Suitable material from overburden
excavation, as determ ned by the Contracting O ficer, shall be placed in the
embankment fill. The portion of the overburden excavation considered
unsui tabl e for enmbanknent fill shall be disposed of in the borrow area (after
borrow materials are excavated), or as directed by the Contracting Oficer

3.2.7.2 Borrow Excavation. Except for stripped nmaterials, suitable
borrow excavation shall be placed in the excavated cut-off trenches and the
conpact ed enbankment fill, as specified herein, shown, or directed.
Unsui tabl e borrow naterial shall be di sposed of as specified in SECTION 02220
- ENMBANKMENT.

XXX
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02140.9
SECTI ON 02140
CONSTRUCTI ON DEWATERI NG AND/ OR CARE OF WATER

PART 1 — GENERAL

1.1 SCOPE. The work provided for herein consists of furnishing al
plant, labor, materials, and equi pment and performnming all design,
construction, installation, and operations required for dewatering and care of
water in and adjacent to the inspection/cutoff trench, cofferdamed areas,
outl et pipe and spillway areas and all other work incidental thereto as
i ndi cated on the drawi ngs, specified herein, and as otherw se required.

1.2 QUALITY CONTRCL.

1.2.1 Ceneral. The Contractor shall establish and naintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of its quality control for all operations, including but not
l[imted to the foll ow ng:

(1) Installation, operation, and renoval.

(2) Mnitoring free water surface and piezonetric eval uati ons.
(3) Measuring effluent from dewatering system

(4) Mnitoring of sanding.

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken will be furnished to the Governnent daily.
Reports of operation and inspection shall include detailed data for wells,

wel | points, piezoneters, effluent discharge, and other related itens.

1.3 GENERAL. All work specified under this contract shall be
accomplished in areas free of water. Were necessary, the Contractor shal
design and install a systemincluding such wells and/or well points, ditches,
di kes, sunps, collectors, drains, punps, etc., as may be required to neet and
maintain all conditions and requirenments as established herein; and shal
provi de and operate the system inclusive of adequate plant and standby
equi pnent, so as to nmaintain the areas for work under this contract in a fully
dewat ered condition. The structures and work which shall be constructed or
perforned in a dewatered condition include but are not limted to

(1) The enbanknent dam spillway, and cutoff trench.
(2) The outlet structure.

(3) The spillway structure and stilling basin.

(4) The abutnents.

(5) The grading and shaping of all enmbanknents, excavations and
sl opes associated with construction.

(6) The toe drain.
1.3.1 Definitions. *“Dewatering” as defined for the purposes of this

contract, is the lowering of the piezometric surface at |least five feet bel ow
the bottom of any excavation, and at |east five feet bel ow the side slopes and
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ot her excavation surfaces. “Care of Water” as defined for the purposes of
this contract, consists of the collection, control, renmoval and disposal of
all surface water within the excavati on and worki ng areas regardl ess of the
source. This includes providing adequate neasures to prevent erosion of the
foundati on and erosion of the excavation sl opes.

1.4 SUBM TTALS. Governnent approval is required for all submittals
with a "GA" designation; subnittals having an "FIO' designation are for
information only. The follow ng shall be subnmitted in accordance with SECTI ON
01300 SUBM TTAL PROCEDURES

1.4.1 Dewatering Systemand Care of Water Plan. GA. Wthin 14
cal endar days after receipt of Notice to Proceed, the Contractor shall submnit
a dewatering and/or care of water plan to the Contracting O ficer for
approval . Each submittal shall include, but not be linmted to:

(1) Assunptions, design calculations, and areas for dewatering
and/ or care of water.

(2) The type of systemchosen that is in accordance with
Par agraph 02140-1. 3.

(3) Plan for nonitoring groundwater.
(4) Enmergency rewatering plan.

Approval of the dewatering and/or care of water plan, either as
submitted or revised as a result of Covernnent review, shall not be
interpreted as the Government accepting responsibility for the perfornmance of
this plan, and shall not relieve the Contractor of full responsibility for the
proper design, installation, maintenance, operation, and performance of the
entire system After approval for installation, the Contractor shall make no
alteration to the planned systemw thout the prior witten approval of the
Contracting O ficer.

PART 2 — PRODUCTS (NOT APPLI CABLE)
PART 3 — EXECUTI ON

3.1 DEWATERI NG REQUI REMENTS.

3.1.1 Ceneral. The dewatering systens shall be of sufficient size and
capacity to provide the specified dewatering conditions for the satisfactory
pl acement of inpervious fill, pervious fill, concrete, all rock excavation

foundation cl eanup for inspection, final foundation preparation and al
grouting within the area of the outlet pipe and spillway area, and all other
work required to be acconplished in the dry. All dewatering shall be
acconpl i shed by a positive system capable of intercepting any water before it
exits on a excavation face. The Contractor will be required to perform such
dewatering and maintain the work area in a dry condition as long as is
necessary to satisfactorily conplete the itemof work being protected. Only
during flood energencies as set forth in Paragraph 3.2 will these dewatering
requirements be lifted. Any damage to the foundation or pernanent work caused
by tenporary or permanent failure of the dewatering systemshall be repaired
to the satisfaction of the Contracting Oficer at the Contractor's expense.

3.1.2 The systenms shall be of such capacity as will lower the free

wat er and piezonmetric levels to and maintain said |levels at |east 5 feet |ower
in elevation than any and all earth sl opes and excavation surfaces |ying
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within the cof ferdammed areas and the inspection/cutoff trench, inclusive of
the interior slopes of the cofferdam enbanknents.

3.1.3 After the water table has been |owered to or below the el evations
defined in Paragraph 3.1.2 above, it shall be nmintained at or bel ow t hese
el evati ons continuously, so as to allow construction operations to proceed
wi thout interruption due to wet conditions.

3.1.4 No upward, vertical, or lateral flow of water into the dewatered
area will be permitted at any tine. The dewatering system shall be designed,
constructed, and operated at all tines, including unwatering, rewatering,
and/ or flooding so as to prevent disturbance of the foundation by novenent,
| ooseni ng and/ or piping of the material, excavation slopes, and fil
materials. The system shall operate during dewatering, flooding, and
rewatering so as to maintain piezonetric heads within the cofferdamat |evels
beneath the el evation of the inmmediately overlying earth surface plus the
hei ght of water, if any, standing above the earth surface at this point.

3.1.5 Rewatering and/or flooding of the dewatered area shall be
acconmplished by directing surface water into the area. The dewatering system
shal |l be kept operating at full capacity during such conditions, with
dewatering effluent being directed into the excavation. Protection of slopes

and excavation surfaces will be required to prevent erosion during flooding
operations. No upward, vertical, or lateral flow of water into the
excavations fromthe foundation slopes will be permtted.

3.1.6 Ditches, sunps, sunmp punps, and di scharge piping shall be
provi ded for control of surface water, rain water, and any water from
Contractor's operations. Protection of all slopes, including the placenent of
filter cloth if necessary, will be required to prevent erosion under norma
surface runoff and construction conditions.

3.1.7 A systemof piezometers will be required to nonitor free water
surface and piezonetric elevations to evaluate effectiveness of the dewatering
systemin fulfilling the requirenents outlined herein. Pi ezoneters shall be

of adequate nunbers and in suitable arrangenments and depths for determ ning
the free water surface and piezonetric el evation over the area encl osed by the
dewat ering system The Contractor shall nake a m ni mum of one readi ng per

pi ezoneter, per 24-hour period, a mnimmof 8 hours apart, based on a 7-day
week. Said piezoneter readings shall be recorded on an approved form and
reported to the Contracting Oficer within 12 hours after they are obtained

[f, in the opinion of the Contracting Oficer, nmore frequent readi ngs are
required, the Contractor will be so directed as to the nunber and tinme that

t hese readings are required. No additional paynent will be nmade for such
addi ti onal readings.

3.1.8 The system shall include nechanical means for neasuring
(estimation is unacceptable) the effluent fromeach el ement of the dewatering
system Devices and technique used in nmeasurenent shall be acceptable to the
Contracting Officer. The Contractor shall make a m ni nrum of one reading per
i nstrunent, per 24-hour period, a mnimmof 8 hours apart, based on a 7-day
week. Said instrunent readings shall be recorded on an approved form and
reported to the Contracting Oficer within 12 hours after they are obtained
[f, in the opinion of the Contracting Oficer, nmore frequent readi ngs are
required, the Contractor will be so directed as to the nunber and tinme that
t hese readings are required. No additional paynent will be nmade for such
addi ti onal readings.

3.2 PLAN OF OPERATION. Design of the dewatering system shall include
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all phases of the Contractor's proposed plan of operation of the system for
all expected conditions including devel oping, testing, and proving of the
install ed system nornal operation; emergency flooding; and schedul e of
removal of the dewatering system

3.3 DEWATERI NG SYSTEMS

3.3.1 Ceneral. Dewatering systens nay consist of, but not necessarily
be [imted to, the use of wells, wellpoints, conpacted inpervious cutoffs,
slurry trenches, sheet piles, ditches, sunps, punps, nops, and the like,
provi ded required results as specified above are achieved. Only conpacted
i mpervious cutoffs constructed according to the provisions of SECTION 02220
for "lnpervious Fill", and sheet piles shall be considered permanent types of
installations and allowed to remain; all other dewatering systens shall be
removed as specified in Paragraph 3.7. The Contractor shall provide at |east
one conplete spare punping unit for every five punping units enployed in the
system but in no case shall |ess than one spare punping unit be provided.
The Contractor shall al so provide standby power equi pnent. The anpunt of
standby equi pnent will depend on the type and source of power used to operate
punps, and shall be subject to approval of the Contracting O ficer.

3.4 INTIAL TESTING Upon installation of the system the Contractor
shall test and evaluate the conpleted systemto denpnstrate to the
satisfaction of the Contracting Officer that the systemis, in fact, capable
of performng the intended dewatering operation as outlined herein. This
testing shall include conplete falling head tests to be conducted on each
pi ezonet er.

3.5 OPERATION. The Contractor will be required to perform such
dewatering and to maintain the work areas in a dry condition as long as is
necessary for the work under this contract. Once an area is dewatered, it
shall be maintained in a dewatered condition until all work is conpleted,
unl ess flooding is directed by the Contracting Officer. 1In the event that
overtopping of the cofferdamfromfl oodi ng takes place, no conpensation wll
be nade by the Governnent for costs incurred as a result of flooding except as
provi ded in 00800-9. Conpensation by the Governnent will be linted to
repairs to the cof ferdam dewatering system and/or any part of the permanent
work ordered by the Contracting O ficer pursuant to 00800-9. Conmmencenent of
unwat eri ng subsequent to flooding shall take place within 24 hours after the
fl oodi ng event and shall be conpleted with 3 days.

3.6 MAI NTENANCE AND SERVI CI NG. The Contractor shall be responsible for
t he mai nt enance, servicing, and repairs of the entire dewatering system and
appurtenances during the life of the contract, including replacenment of any
and all wells found perform ng unsatisfactorily.

3.7 REMOVAL. The dewatering facilities required to naintain a dry
condition within the protected area shall be maintained until conpletion of
the work within the protected area, and then shall be conpletely renoved.
However, no dewatering facilities of any kind shall be renoved without prior
approval of the Contracting O ficer. Al wells and/or well points, punps,
and appurtenances enpl oyed in the dewatering systemand all materials other
than earth shall remain the property of the Contractor, and shall be renoved
fromthe site of the work. Al holes, voids, cavities, etc., created through
instal l ation, operation, and/or renmoval of the dewatering systemshall be
conpletely filled with grout after removal of the system

3.8 REVIEW COF SYSTEM DESI GN AND PERFORMANCE.  The Contractor shal
submit to the Contracting Officer, for review and approval, details of the
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proposed dewatering facilities, including the type of system planned |ayout
of wells and/or wellpoints; headers, including all lengths requiring burial
collectors; ditches; piezoneters; sunps and punps; capacities of punps; nature
and capacities of standby punping and power supply facilities; nunber, type

| ocation, proposed nmethod of installation, and proposed nethods of testing of
pi ezoneters; facilities for neasuring the flow of water punped from each

el ement of the dewatering system facilities and proposed schedul e for

noni tori ng of sanding; provisions for disposal of water fromthe dewatering
system and plan of operation as required in Paragraph 3.2. This subm ssion
shall include all assunptions and conputations used in deternination of the
desi gn capacity of the systemand shall be submitted no |ater than 60 days
prior to installation of the system The Contracting Oficer's review of the
Contractor's proposed dewatering facilities and supporting design data will be
for the purpose of determining (1) the acceptability of the general design
concept and | ayout of the system (2) the gross capacity of the system and
correspondi ng cal cul ated drawdowns within the area to be dewatered; and (3)
the acceptability of the flooding and rewatering plans. The design and
installation procedure of the individual conmponents of the system need not be
submitted for review as the performance of the conplete systemremains a

responsibility of the Contractor. |If the Contracting O ficer deternines,
based on the above-nentioned review, that the system appears adequate to
accomplish the required results, the systemw |l be approved for installation

If the Contracting Oficer's review determ nes that the Contractor's proposed
dewatering facilities are either inadequate or inappropriate to acconplish the
required results, the Contractor will be so notified in witing, and the basis
for rejection will be included. Subsequent approval of the plan for
installation, either as submtted or revised as a result of the review shal
not relieve the Contractor of full responsibility for the proper design,

i nstal l ati on, maintenance, operation, and actual performance of both the

i ndi vi dual system conponents and the entire system After approval, the
Contractor shall nake no changes to the plan without the prior witten

approval of the Contracting Officer. |If, during the progress of the work, the
instal |l ed dewatering system proves i nadequate to nmeet the requirenents

speci fied, including piezonmeters, the Contractor shall, at its own expense,
furnish, install and operate such additional dewatering facilities and/or make
such changes either in other features of the systemor the plan of operation
as may be necessary to performthe required dewatering in a satisfactory
manner. Any danage to the foundation or permanent work resulting from

i nadequacy or failure of the dewatering systemshall be repaired to the
satisfaction of the Contracting Officer and at the Contractor's expense. Such
changes nust be approved in witing by the Contracting Officer prior to being
made.
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02200. 9
SECTI ON 02200
EARTHWORK, | NTERCEPTOR SEWER

PART 1 - GENERAL

1.1 SCOPE. This section covers earthwork and shall include the
necessary cl earing, grubbing, and preparation of the site; renoval and
di sposal of all debris; excavation and trenching as required; the
handl i ng, storage, transportation, and di sposal of all excavated
material; all necessary sheeting, shoring, and protection work;
preparation of subgrades; punping and dewatering as necessary or

requi red; protection of adjacent property; backfilling; pipe enbednent;
construction of fills and enmbanknents; surfacing and grading; and ot her
appurtenant work required to construct the interceptor sewer.

1.2 GENERAL

Backfilling and construction of fills and enbanknents during freezing
weat her shall not be done except by perm ssion of the Contracting
Oficer. No backfill, fill, or enbanknent naterials shall be installed
on frozen surfaces, nor shall frozen materials, snow, or ice be placed
in any backfill, fill, or enbankment.

1.3 APPLI CABLE PUBLI CATIONS. The publications listed bel ow forma part
of this specification to the extent referenced. The publications are
referred to in the text by basic designation only.

1.3.1 Anerican Society for Testing and Materials (ASTM .

ASTM D 698-91 Laborat ory Conpaction Characteristics of Soi
(R 1998) Using Standard Effort (12,400ft-1bf/ft3 (600
kKN-mi nB))

ASTM D 4253-93 Maxi mum I ndex Density and Unit Wi ght of
(R 1996) Soils Using a Vibratory Tabl e

ASTM D 4254-91 M ni mum I ndex Density and Unit Wi ght of
(R 1996) Soils and Cal cul ati on of Relative Density

1.3.2 Anerican Water Wirks Associ ati on (AWM) .

AWM C 200-97 Steel Water Pipe — 6 in. (150 mm and Larger
1.3.3 The Society for Protective Coatings (SSPC) .

SSPC Paint 16-91 Coal Tar Epoxy-Pol yam de Bl ack (or Dark Red)
Pai nt

PART 2 - PRODUCTS
2.1 NMNATERI ALS.

2.1.1. Snooth Steel Casing Pipe. Snooth-wall casing pipe shall be of
wel ded steel construction conformng to AWM C200 and shall be of new
material with a mninmumyield point of 35,000 psi. The pipe shall have
a wall thickness of at |east 0.250 inch where 30 inch and snaller casing
pipe is indicated on the drawings. Al 36 inch casing pipe shall have a
m ni numwal | thickness of 0.312 inch. A mninumwall thickness of 0.375
i nch shall be used for all 48 inch casing pipe. The casing pipe shal

be cl eaned and coated both inside and outside with two coats of coal tar
pai nt conformng to SSPC Paint 16, bl ack.
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2.1.2. Casing Spacers. Casing spacers shall be used to install carrier
pi pe i nside the encasenment pipe. Casing spacers shall be projection
type, totally non-netallic spacers constructed of preforned sections of
hi gh density pol yet hyl ene.

2.1.3. End dosure. Mlded rubber end seal. Stainless steel bands
wi t h adj ustabl e worm gear shall be provided for fastening the end sea
to the pi pe and casing.

2.1. 4. I nundated Sand Fills. Sand shall be clean, with not nore than
25 percent retained on a No. 4 sieve and not nore than 7 percent passing
a No. 200 sieve, and shall have an effective size between 0.10 and

0.30 TMm

2.1.5. (@Gaded Gavel. Gavel for conpacted backfill shall conformto
the foll owi ng gradation

Sieve Size Per cent

Passi ng by Wi ght

1 inch 100

3/4 inch 85 - 100

3/8 inch 50 - 80

No. 4 35 - 60

No. 40 15 - 30

No. 200 5- 10

The gravel mxture shall contain no clay lunps or organic matter. The
fraction passing the No. 4 sieve shall have a liquid limt not greater
than 25 and a plasticity index not greater than 5.

2.2 TESTS. As stipulated in the quality control section, all tests
required for prelimnary review of materials shall be nade by an accept -
abl e i ndependent testing | aboratory at the expense of the Contractor

Two initial gradation tests shall be nade for each type of enbednent,
fill, or backfill material, and one additional gradation test shall be
made for each additional 500 tons of each material. Misture-density
(Proctor) tests and relative density tests on the nmaterials, and al
in-place field density tests, shall be nade at the expense of the
Contract or.

PART 3 - EXECUTI ON
3.1 SURFACE PREPARATI ON

3.1.1. dearing. Al clearing shall be perforned as necessary for
access, stringing of pipeline materials, and construction of the
pi pel i ne and appurtenant structures.

3.2 EXCAVATI ON. Excavations shall provide adequate working space and

cl earances for the work to be performed therein and for instal |ation and
renoval of concrete forms. |In no case shall excavation faces be
undercut for extended footings.

Subgrade surfaces shall be clean and free of | oose material of any kind
when concrete is placed thereon.

Except where exterior surfaces are specified to be danpproofed, nono-
lithic concrete manhol es and ot her concrete structures or parts thereof,
whi ch do not have footings that extend beyond the outside face of
exterior walls, may be placed directly agai nst excavation faces w t hout
the use of outer forms, provided that such faces are stable and al so
provided that a |layer of polyethylene filmis placed between the earth
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and the concrete.

3.2.1. d(dassification of Excavated Materials. No classification of
excavated materials will be nmade. Excavation and trenching work shal

i ncl ude the renoval and subsequent handling of all materials excavated
or otherwi se renmoved in performance of the work, regardl ess of the type,
character, conposition, or condition thereof.

3.2.2. Unauthorized Excavation. Except where otherw se authori zed,

i ndicated, or specified, all materials excavated bel ow t he bottom of
concrete walls, footings, slabs on grade, and foundations shall be
replaced, by and at the expense of the Contractor, with concrete pl aced
at the sanme tinme and nonolithic with the concrete above.

3.3 BLASTI NG PROH BI TION. The Contractor shall not blast with
expl osi ves as an excavation nmethod. This prohibition is to prevent
damage to nearby residential structures.

3.4 DEWATERING Dewatering equi prent shall be provided to renove and
di spose of all surface water and groundwater entering excavations,
trenches, or other parts of the work. Each excavation shall be kept dry
during subgrade preparation and continually thereafter until the
structure to be built, or the pipe to be installed therein, is conpleted
to the extent that no damage from hydrostatic pressure, flotation, or
other cause will result.

Al'l excavations for concrete structures or trenches which extend down to
or bel ow groundwat er shall be dewatered by | owering and keepi ng the
groundwat er | evel beneath such excavations 12 inches or nore bel ow the
bottom of the excavation

Surface water shall be diverted or otherw se prevented fromentering
excavations or trenches to the greatest extent possible w thout causing
damage to adj acent property.

The Contractor shall be responsible for the condition of any pipe or
conduit which he may use for drainage purposes, and all such pipe or
conduit shall be left clean and free of sedinent.

3.5 SHEETI NG AND SHORI NG  Except where banks are cut back on a stable
sl ope, excavations for structures and trenches shall be in accordance
with the Corps of Engineers safety and Heal th Requirements Manual EM
385-1- 1.

Trench sheeting nmay be renoved only if the pipe strength is sufficient
to carry trench | oads based on trench width to the back of sheeting.
Trench sheeting shall not be pulled after backfilling. Wth the concur-
rence of the Contracting Oficer, sheeting shall be left permanently in
the trench.

VWere trench sheeting is left in place, such sheeting shall not be
braced agai nst the pipe, but shall be supported in a manner which wll
precl ude concentrated | oads or horizontal thrusts on the pipe. Coss
braces installed above the pipe to support sheeting may be renoved after
pi pe enbednent has been conpl et ed.

3.6 STABI LI ZATI ON. Subgrades for concrete structures and trench
bottons shall be firm dense, and thoroughly conpacted and consol i dat ed;
shall be free fromnud and nuck; and shall be sufficiently stable to
remain firmand i ntact under the feet of the workers.

Subgrades for concrete structures or trench bottons which are ot herw se

solid, but which become mucky on top due to construction operations,
shall be reinforced with crushed rock or gravel. The stabilizing
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materi al shall be spread and conpacted to a depth of not nore than

4 inches; if the required depth exceeds 4 inches, the material shall be
furnished and installed as specified for granular fills. The finished
el evati on of stabilized subgrades shall not be above subgrade el evations
i ndi cated on the draw ngs.

3.7 GRANULAR FILLS. Ganular fills shall be provided where indicated
on the drawings. Ganular fills shall be placed on suitably prepared
subgrades and conpacted by vibration. Ganular fills shall be conpacted
to not less than 70 percent relative density as determ ned by ASTM D4253
and D4254.

VWere granular fills are to be covered with concrete, the top surface
shall be graded to the required subgrade and covered w th pol yet hyl ene
filmas specified in the concrete section

3.8 TRENCH EXCAVATION. No nore trench shall be opened in advance of
pi pe laying than is necessary to expedite the work. One block or

400 feet, whichever is the shorter, shall be the nmaxi rum|ength of open
trench on any |line under construction

Except where tunneling is indicated on the drawings, is specified, or is
permtted by the Contracting Officer, all trench excavation shall be
open cut fromthe surface.

3.8.1. Aignnent, Gade, and Mninum Cover. The alignnent and grade or
el evati on of each pipeline shall be fixed and determn ned from of f set
stakes. Vertical and horizontal alignment of pipes, and the nmaxi num
joint deflection used in connection therewith, shall be in conformty
with requirenents of the section covering installation of pipe.

3.8.2. Limting Trench Wdths. Trenches shall be excavated to a width
whi ch wi [T provide adequate working space and si dewal | cl earances for
proper pipe installation, jointing, and enbednent. M nimum trench

wi dths shall be as foll ows:

M NI MUM TRENCH W DTHS

Nomi nal M ni mum M ni num Si dewal
Pi pe Size Trench Wdth Cd ear ance

i nches i nches i nches

Less than 27 Pi pe OD plus 24 12

Speci fied m ni num si dewal | cl earances are not m ni num average cl earances
but are m ni mumcl ear distances which will be required to the trench
excavation or the trench protective system

Cutting trench banks on slopes to reduce earth load to prevent sliding
and caving shall be used only in areas where the increased trench wdth
will not interfere with surface features or encroach on right -of -way
limts

3.8.3. Mechani cal Excavation. The use of nechanical equipment will not
be pernmitted in Tocations where its operation woul d cause danage to
trees, buildings, culverts, or other existing property, utilities, or
structures above or below ground. 1In all such |l ocations, hand
excavati ng net hods shall be used.

3.8.4. Cutting Concrete Surface Construction. Cuts in asphaltic
concrete pavenent and base pavenents shall be no |larger than necessary
to provi de adequate working space for proper installation of pipe and
appurtenances. Cutting shall be started with a concrete saw in a manner
which will provide a clean groove at least 1-1/2 inches deep al ong each
side of the trench and along the perineter of cuts for structures.
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Asphal tic Concrete pavenent and concrete base pavenment over trenches
excavated for pipelines shall be renoved so that a shoul der not |ess
than 6 inches in width at any point is |left between the cut edge of the
pavenent and the top edge of the trench. Trench width at the bottom
shall not be greater than at the top and no undercutting will be
permtted. Pavenment cuts shall be made to and between straight or
accurately marked curved |ines which, unless otherw se required, shal
be parallel to the center line of the trench

Pavenent renoval for connections to existing lines or structures shall
not exceed the extent necessary for the installation

VWere the trench parallels the Iength of concrete wal ks, and the trench
location is all or partially under the walk, the entire wal k shall be
renoved and replaced. Where the trench crosses drives, wal ks, curbs, or
ot her surface construction, the surface construction shall be renoved
and subsequently repl aced between existing joints or between saw cuts as
specified for pavenent.

3.8.5. Excavation Bel ow Pi pe Subgrade. Except where otherw se

requi red, pipe trenches shall be excavated bel ow t he undersi de of the

pi pe, as indicated on Figure 1-02200, to provide for the installation of
granul ar enbednent .

3.8.6 Artificial Foundations in Trenches. Whenever unsuitable or
unstabl e soil conditions are encountered, trenches shall be excavated
bel ow grade and the trench bottom shall be brought to grade with
suitable material. 1In such cases, adjustnments will be made in the
Contract Price.

3.8.7. Bell Holes. Bell holes shall provide adequate cl earance for
tools and nethods used in installing pipe. No part of any bell or
coupling shall be in contact with the trench bottom trench walls, or
granul ar enmbednent when the pipe is jointed.

3.9 PIPE EMBEDVENT. Enbednent materials both bel ow and above the
bottom of the pipe, classes of enbednent to be used, and pl acenent and
conpaction of enmbednent materials shall conformto the requirenents

i ndicated on Figure 1-02200 and to the follow ng suppl ementary
requirements.

Enbednent material shall contain no cinders, clay |lunps, or other
mat eri al whi ch may cause pi pe corrosion

3.9.1. Enbednent C asses.

a. Cass A Arch Encasenent. ass A arch encasenent shall be
used where required by the drawi ngs and where trench conditions require
its use as determ ned by the Contracting O ficer

b. C ass B Bedding. C ass B bedding shall be used for al
ductile iron, PVC vitrified clay, prestressed concrete pipelines, and
for all other pipelines not otherw se specified.

C. O ass C Bedding. Cass C bedding shall be used for al
rei nforced concrete pipelines.

3.9.2. Enbednent for Ductile Iron, and PVC Pipelines. Ganular
enbednent for ductile iron, and PVC pi pelines shall be pea gravel or
crushed rock with rounded or subrounded particles; crushed rock with
sharp edges whi ch coul d cause significant scratching or abrasion of the
pi pe shall not be used. Inundated sand may be used for granul ar
enbednent in | ocations where the use of water will cause no damage to
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adj acent property and where it can be placed and properly conpacted
wi t hout damage to the pipe.

I nundat ed sand, if used for granul ar enbednent, shall conformto the
requi rements for inundated sand backfill as specified herein

3.9.3. Placenent and Conpaction. G anular enbedment material shall be
spread and the surface graded to provide a uniformand continuous
support beneath the pipe at all points between bell holes or pipe
joints. It will be permissible to slightly disturb the finished
subgrade surface by w thdrawal of pipe slings or other lifting tackle.

After each pipe has been graded, aligned, and placed in final position
on the bedding material, and shoved hone, sufficient pipe enbednent
materi al shall be deposited and conpacted under and around each side of
t he pi pe and back of the bell or end thereof to hold the pipe in proper
position and alignnment during subsequent pipe jointing and enbednent
oper ati ons.

Enbednent material shall be deposited and conpacted uniformy and simul -
taneously on each side of the pipe to prevent |ateral displacenent.

O ass C enbednent shall be conpacted to the top of the pipe in all areas
wher e conpacted backfill is specified.

Each lift of granular enbednent material shall be vibrated with a
mechani cal probe type vibrator during placenent to ensure that all
spaces beneath the pipe are filled. Each lift of enbednent materia
shall be compacted with a platformtype vibrating conpactor to at | east
70 percent relative density as determ ned by ASTM D4253 and D4254.

3.10 TRENCH BACKFILL. Al trench backfill above pi pe enbednment shal
conformto the foll ow ng requirenents.

A layer of backfill material not nore than 8 inches deep may be pl aced
over concrete arch encasenent or concrete reaction bl ocking after the
concrete has reached its initial set, to aid curing. No additiona
backfill shall be placed over arch encasenent or bl ocking until the
concrete has been in place for at |east 3 days.

3.10.1. Conpacted Backfill. Conpacted backfill will be required for
the full depth of the trench above the enbednent in the foll ow ng
| ocations:

VWer e beneath pavenents, surfacings, driveways, curbs, gutters,
wal ks, or other surface construction or structures.

VWere in street, road, or highway shoul ders.

Beneath the detention reservoir damwithin limts shown on
dr awi ngs.

In established | awn areas.

The top portion of backfill beneath established | awn areas shall be
finished with at | east 12 inches of topsoil corresponding to, or better
t han, that underlying adjoining | awn areas.

At the option of the Contractor, conpacted backfill may be (a) suitable
job excavated material, (b) inundated sand, or (c) graded gravel, as
descri bed bel ow

a. Job Excavated Material . Job excavated material may be used
for conpacted backfill when the job excavated material is finely divided
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and free fromdebris, organic material, cinders, any corrosive materi al
and stones larger than 3 inches in greatest dinension. Masses of noist,
stiff clay shall not be used. Job excavated materials shall be placed
in uniformlayers not exceeding 8 inches in unconpacted thickness. Each
| ayer of material shall have the best possible nmoisture content for
satisfactory conpaction. The material in each |ayer shall be wetted or
dried as required and thoroughly m xed to ensure uniform noi sture
content and adequate conpaction. |Increased |ayer thickness may be
permtted for noncohesive material if the Contractor denponstrates to the
satisfaction of the Contracting Oficer that the specified conpacted
density will be obtained. The nmethod of conpaction and the equipnent
used shall be appropriate for the material to be conpacted and shall not
transmt damagi ng shocks to the pipe. Job excavated material shall be
conpacted to 95 percent of maxi mumdensity at optimum noi sture content,
as determ ned by ASTM D698 when that test is appropriate, or to

70 percent relative density, as determ ned by ASTM D4253 and D4254 when
those tests are appropri ate.

b. | nundat ed Sand. Sand shall be deposited in, or placed
simul taneously wth the application of, water so that the sand is
i nundat ed during conpaction. During placenent, the sand shall be
conpacted with a nechanical probe type vibrator. Inundated sand shal
be conpacted to 70 percent relative density as determ ned by ASTM D4253
and D4254.

C. Gaded Gavel. Gavel backfill shall be deposited in
uni form | ayers not exceeding 12 inches in unconpacted thickness. The
backfill shall be conpacted with a suitable vibratory roller or platform

vibrator to at least 70 percent relative density as determ ned by
ASTM D4253 and D4254.

3.10.2. Unconpacted Backfill . Conpaction of trench backfill above pipe
enbednent 1 n [Tocations other than those specified will not be required
except to the extent necessary to prevent future settlenment. The
Contractor shall be responsible for backfill settlement as specified.

Unconpacted earth backfill material to be placed above enbednents shall
be free of brush, roots nore than 2 inches in dianeter, debris, cinders,
and any corrosive material, but nmay contain rubble and detritus from
rock excavation, stones, and boulders in certain portions of the trench
dept h.

Unconpact ed backfill material above enbednents shall be placed by

met hods which will not inpose excessive concentrated or unbal anced

| oads, shock, or inpact on installed pipe, and which will not result in
di spl acenent of the pipe.

Conpact nmasses of stiff clay or other consolidated material nore than
1 cubic foot in volune shall not be permitted to fall nore than 5 feet
into the trench, unless cushioned by at |east 2 feet of |oose backfill
above pi pe enbednent.

No unconpacted trench backfill material containing rocks or rock
excavation detritus shall be placed in the upper 18 inches of the
trench, nor shall any stone larger than 8 inches in its greatest

di mensi on be placed within 3 feet of the top of pipe. Large stones may
be placed in the remainder of the trench backfill only if well separated
and so arranged that no interference with backfill settlement wll
result.

3.10.3. Water-Settled Earth Backfill . Were water settlenment of uncom
pacted earth backfill is permtted, water shall be applied so that
effective settlenment is obtained with a mninumof water. Trenches
shall not be permtted to overflow Settlenent by water puddling shall
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not be done until after the trench has been backfilled to the ground
surface. Water shall be introduced above the pi pe enbednment through a
| ong pi pe nozzle so that disturbance of any granul ar enbednent or
conpacted material will be held to an absolute m nimum Backfil
materi al shall be added as necessary to conpensate for settlenment bel ow
surface grade, and settled during puddling operations.

3.11 STRUCTURE BACKFI LL. Backfill around structures shall be conpacted
to the extent necessary to prevent future settlement. Water settl enent
will be permitted only where it woul d cause no danage to the work.

Material for backfill shall be conposed of earth only and shall contain
no wood, grass, roots, broken concrete, stones, trash, or debris of any
kind. No tanped or otherw se nechanically conpacted backfill shall be

deposited or compacted in water

3.12 PIPE CASING Pipelines shall be constructed in a bored and jacked
casing of the type designated on the drawings, in conformty with the
requirements which follow Before starting work on the bored and jacked
casi ng, detailed draw ngs, specifications, and other data covering the
i ner and pi pe spacers to be used shall be submitted in accordance wth
the submttals section

3.12.1. Smooth Steel Casing Pipe. The steel casing pipe crossing Route
W shall be installed by jacking into place. Al other casing pipe
shall be installed in open cut trench. Earth displaced by the bored and
jacked conduit shall be renoved through the interior of the conduit by
hand, by auger, or by other acceptable neans. Sections of the casing
pi pe shall be wel ded together to forma continuous conduit capabl e of
resisting all stresses, including jacking stresses. The casing pipe
conduit inits final position shall be straight and true in alignnment
and grade, as required by the drawings. There shall be no space between
the earth and the outside of the casing.

3.12.2. Casing Spacers. Casing spacers shall be provided as indicated
on the draw ngs.

3.12.3. End dosure. Bot h ends of each casing conduit shall be cl osed
with a mol ded rubber end seal

3.12.4. Interruption of Traffic. No interruption of traffic will be
permtted at any lTocation where bored crossings are required.

3.13 DRAI NAGE MAI NTENANCE. Trenches across roadways, driveways, wal ks,
or other trafficways adjacent to drai nage ditches or watercourses shal
not be backfilled prior to conpletion of backfilling the trench on the
upstream side of the trafficway, to prevent inpounding water after the
pi pe has been laid. Bridges and other tenporary structures required to
maintain traffic across such unfilled trenches shall be constructed and
mai nt ai ned by the Contractor. Backfilling shall be done so that water
will not accumulate in unfilled or partially filled trenches. Al

mat eri al deposited in roadway ditches or other watercourses crossed by
the line of trench shall be renoved i mediately after backfilling is
conpl eted, and the original section, grades, and contours of ditches or
wat er courses shall be restored. Surface drai nage shall not be
obstructed | onger than necessary.

3.14 PROTECTI ON OF TRENCH BACKFI LL | N DRAI NAGE COURSES. Where trenches
are constructed in ditches or other watercourses, backfill shall be
protected fromsurface erosion. Were the grade of the ditch exceeds

1 percent, ditch checks shall be installed. Unless otherw se indicated
on the draw ngs, ditch checks shall be concrete. Ditch checks shal
extend at least 2 feet below the original ditch or watercourse bottom
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for the full bottomw dth and at |east 18 inches into the side sl opes
and shall be at least 12 inches thick

3.15 FINAL GRADI NG AND PLACEMENT OF TOPSO L. After other outside work
has been finished, and backfilling and enbanknents conpl eted and
settled, all areas which are to be graded shall be brought to grade at
the indi cated el evations, slopes, and contours. Al cuts, fills,
enbankment s, and ot her areas whi ch have been di sturbed or damaged by
construction operations shall be surfaced with topsoil to a depth of at
| east 4 inches. Topsoil shall be of a quality at |east equal to the
existing topsoil in adjacent areas, free fromtrash, stones, and debris,
and well suited to support plant grow h.

Use of graders or other power equiprment will be permtted for fina
gradi ng and dressing of slopes, provided the result is uniform and
equi val ent to manual methods. Al surfaces shall be graded to secure
effective drainage. Unless otherw se indicated, a slope of at |east
1 percent shall be provided.

Fi nal grades and surfaces shall be snooth, even, and free from cl ods and
stones, weeds, brush, and other debris.

3.16 DI SPOSAL OF EXCESS EXCAVATED MATERI ALS. Except as ot herw se per-
mtted, all excess excavated materials shall be disposed of away from
the site of the work.

Br oken concrete and other debris resulting from pavenent or sidewal k
renoval , excavated rock in excess of the anpbunt permtted to be
installed in trench backfill, debris encountered in excavation work, and
other simlar waste materials shall be disposed of away fromthe site of
t he work.

Excess earth from excavations |ocated in uninproved property may be
distributed directly over the pipe trench and within the pipeline right-
of -way to a maxi num depth of 6 inches above the original ground surface
el evation at and across the trench and sloping uniformy each way.
Materi al thus wasted shall be carefully finished with a drag, bl ade
machi ne, or other suitable tool to a snmooth, uniform surface w thout
obstructing drai nage at any point. Wasting of excess excavated materia
in the above manner will not be permitted where the Iline of trench
crosses or is within a railroad, public road, or highway right -of -way.
The di sposal of waste and excess excavated materials, including hauling,
handl i ng, gradi ng, and surfacing shall be a subsidiary obligation of the
Contractor and no separate paynment will be made therefor

3.17 SETTLEMENT. The Contractor shall be responsible for al

settl ement of backfill, fills, and enbanknents which may occur within
the correction period

The Contractor shall make, or cause to be nmade, all repairs or

repl acements nmade necessary by settlenment within 30 days after notice
fromthe Contracting O ficer

End of Section
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02220.9
SECTI ON 02220 — ENMBANKMENT

PART 1 GENERAL

1.1. SCOPE. The work covered by this section consists of furnishing
all plant, |abor, and equi prent and perforning all operations in connection
with preparing the enmbanknent foundations, including the cofferdam enbanknent,
and pl acing and conmpacting all permanent earth fill and backfill in accordance
with the contract drawi ngs and these specifications.

1.1.1 Definitions. The term "enbanknent" as used in these

specifications is defined as the earth fill portions of the dam structures and
cof f erdam enbankment including all types of earth fill for the dam cofferdam
outl et works, toe drain, inspection/cutoff trench, and backfill for spillway
wal | s, excepting stone used for slope protection. "Conpacted fill" includes
all fill deposited in layers and conpacted by rolling or tanping. The types
of conpacted earth fill are:

(1) "lInpervious fill" for the embankment dam cut-off trench,
cof ferdam spillway walls within the enbankment dam profile, and on top of the
sand backfill behind the spillway walls as shown on the draw ngs.

(2) "sand fill" form ng the pervious toe drain

(3) "sand backfill" for portions of the embanknent surrounding

the outl et works and behind the spillway walls as specified herein and as
shown on the draw ngs.

(4) "Unconpacted fill" includes all fill, placed in stockpiles
for future use, and in excavated borrow areas and channel plugs, deposited in
| ayers, but not conpacted except by the controlled novenment of hauling and
spreadi ng equi prent .

(5) "Disposal" includes all excavated earth material unsuitable
for use as enbanknment and cofferdamfill, material fromthe required
excavation, and stripping in excess of the anpbunt required to construct the
cof ferdans, haul roads, and facilities, and all other excavated materi al
placed in the borrow area or as directed by the Contracting O ficer .

1.2. QUALITY CONTROL.

1.2.1 Ceneral. The Contractor shall establish and naintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of its quality control for all construction operations,
including but not limted to the foll ow ng:

(1) Lines, grades, section, zoning of toe drain and final
dr essi ng.

(2) Foundation preparation (including dewatering where required).

(3) Placenent, spreading (including lift thickness requirenents),
di ski ng and conpaction of enmbanknent materi al s.

(4) Misture content, gradation, and density of conpacted fills
after conpaction, as herein specified.

(5) Equipnent.
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1.2.2 Quality Control Sanmpling and Testing. During construction, the
Contractor shall sanple and test the enbanknment materials and the conpacted
fills for conformance with all specification requirements. Al sanpling and
testing, including the equipnent, |abor, and |aboratory facilities necessary
to performthe tests as herein required, shall be at the expense of the
Contractor. A record of sanmpling and testing shall be provided as specified
in. The Contractor shall use standard Governnent fornms for recording and
reporting test results. These forms will be furnished to the Contractor by
the Contracting Officer. The original copy of all sanpling and test records,
cal cul ations, and plots shall be furnished to the Contracting O ficer
i medi ately followi ng conpletion of the tests.

1.2.2.1 Sanpling and Testing Procedures. Sanples of enmbanknent
materials for quality control tests shall be taken from sources of materials,
processing plants or stockpiles, transporting or hauling equiprment, and from
materi al placed in the enbankment before and after conpaction. Sanples shal
be taken at schedul ed periodic intervals during construction, shall be
representative of enmbanknent materials being placed, and shall be of such
size, weight or volunme as to be representative of the material sanpl ed.
Quality control tests for embanknent materials shall be perfornmed in
accordance with ASTM C 136. C assification of soils shall be in accordance
with ASTM D 2487. Density determi nation of soil shall be in accordance with
ASTM D 1556, ASTM D 4253 and ASTM D 4254.

1.2.2.2 Frequency of Sanpling and Testing. The frequency of quality
control sanmpling and testing for the enbankment shall not be | ess than one
test per quantity of volune of inpervious, sand, and sand backfill materia
desi gnated, and the type of test shall be as designated in the foll ow ng
t abul ati on.

MATERI AL - TESTS M NI MUM TEST | NTERVAL
Conpacted Fill, |npervious
Mbi sture Determ nation 1000 cu. yds. minimumor 1 test per

8 hour shift if |less than 1000 cu
yd. placed per shift

Field Density 1000 cu. yds. minimumor 1 test per
8 hour shift if less than 1000 cu
yd. placed per shift

Sand Fill and Sand Backfi |

Field Density 1000 cu. yds. or 1 test per 8 hour
shift if less than 1000 cu. yd.
pl aced per shift

Si eve Anal ysis 1000 cu. yds. or 1 test per 8 hour
shift if less than 1000 cu. yd.
pl aced per shift

1.2.3 Reporting. A copy of the results of these tests as well as the
records of any corrective action taken shall be furnished to the Governnment on
the foll owi ng basis:
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MATERI AL - TESTS REPORTI NG PERI CD

Conpacted Fill, |npervious
Mbi sture Determ nation Wthin 24 hours after sanple is
obt ai ned.
Atterberg Limts Wthin 48 hours after sanple is
obt ai ned.
Field Density Wthin 24 hours after sanple is
obt ai ned
Sand Fill and Sand Backfi |
Field Density Wthin 24 hours after sanple is
obt ai ned.
Si eve Anal ysis Wthin 24 hours after sanple is
obt ai ned.

1.3. APPLI CABLE PUBLI CATIONS. The foll owi ng publications of the issues
listed below, but referred to thereafter by basic designation only, forma
part of this specification to the extent indicated by the references thereto:

1.3.1 Anerican Society for Testing and Materials (ASTM .

C 136-96 Si eve Analysis of Fine and Coarse Aggregates
D 1556-90 Density of Soil in Place by the Sand- Cone Met hod
D 1557-91 Laborat ory Conpaction Characteristics of Soi

Using Modified Effort (56,000 ft-1bf/cu ft
(2,700 KNNmcu m)

D 2487-98 Classification of Soils for Engineering Purposes

D 4253-93 Maxi mum | ndex Density of Soils Using a Vibratory
Tabl e

D 4254-89 M ni mum I ndex Density of Soils and Cal cul ati on

of Relative Density
1.4. QUALITY ASSURANCE

1.4.1 Density Tests by Governnent. During the construction of the
embankment, the Government may el ect to conduct independent density tests
whi ch may cause delays in the Contractor's placing and conpacti on operations.
The Contractor shall coordinate its work with the operations of the
Government's density tests.

PART 2 PRODUCTS
PART 2.1 MATERI ALS

2.1.1 Ceneral. The origin of any fill material will not necessarily
determ ne where it may be used in the enmbanknent. Materials for enmbanknent
fill shall be secured fromrequired excavations and fromthe borrow areas
i ndicated on the drawings. No off site borrow material will be permitted
The nost suitable materials obtainable fromthese sources shall be used.
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Material to be disposed of will be specifically designated by the Contracting
Oficer at the tine the material is excavated. Materials containing brush
roots, sod or other perishable materials will be considered unsuitable. The
suitability of the materials shall be subject to the approval of the
Contracting Oficer and their disposition in the enbanknment shall be as
directed by the Contracting Officer. The Contractor shall excavate in the
borrow areas in the location determ ned by the Contracting O ficer, whenever
such control is necessary to obtain the type of material required for the
embankment. M xing of materials during the excavating process at the borrow
area may be required. Al soils shall be classified in accordance with ASTM D
2487.

2.1.2 Sand Fill. Material for conpacted sand fill shall be as defined
in paragraphs 2.1.9 through 2.1.11, and as defined in Section 02271 -
MECHANI CALLY STABI LI ZED EARTH WALLS. It shall be free fromunsuitable and
frozen materials as defined in Paragraphs 2.1.4 and 2.1.5.

2.1.3 Reserved.

2.1.4 Cofferdam Fill .

2.1.4.1 Material for cofferdans or ditch plugs outside the lints of
t he conpl et ed enmbanknment may consi st of soils obtained fromthe required
foundati on excavation, the excavation of the diversion channel, cofferdam and
material resulting fromstripping of the foundation and borrow areas excl udi ng

t he upper layer of organic material. Soft weathered rock, which breaks up
under the rolling to formessentially a soil which will conpact wi thout
excessive voids may be used for cofferdamfill, if approved by the Contracting
Oficer.

2.1.5 Unsuitable Materials. Materials, which are classified as
unsui tabl e for enmbanknent material, are defined as nasses of organic matter,
sticks, branches, roots, and other debris. As earth fromthe desi gnated
borrow areas may contain excessive anpbunts of wood, isolated pieces of wood

wi Il not be considered objectionable in the embankment provided their |ength
does not exceed one foot, their cross sectional area is |less than 4 square
i nches, and they are distributed throughout the fill. Not nore than 1 percent

(by volume) of objectionable material shall be contained in the earth materi al
pl aced in each cubic yard of the enmbanknent. Pockets and/or zones of wood
shall not be placed in the enbanknent.

2.1.6 Frozen Material. Under no circunmstances shall frozen material be
pl aced in an enbanknent.

2.1.7 Unconpacted Fill .

2.1.7.1 WMaterial for Future Use. Material placed in stockpiles for
future use within the conpacted enbanknment shall consist of those materials so
desi gnated in Paragraph 2.1.2.

2.1.8 Disposal Mterial. Except as otherw se required by the
Contracting Oficer, all types of excavated earth materials unsuitable for use
in permanent fills and cofferdanms and that material suitable for, but in
excess of, that required for the cofferdam haul roads, and Contractor's
facilities, shall be disposed in the excavated borrow areas or as directed by
the Contracting O ficer
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2.1.9 Sand Fill and Sand Backfill Around the Qutlet Pipe. Material for
the sand backfill may be obtained from approved off site comercial material
sources. Sand fill and sand backfill materials shall be conposed of tough
durabl e particles; shall be reasonably free fromthin, flat and el ongated
pi eces; and shall contain no organic matter nor soft, friable particles in
quantities consi dered objectionable by the Contracting Officer. Materials
shall consist of natural sand well graded between the linits specified bel ow

Si eve Size Percent by Wi ght Passing
3/8 inch 100

No. 4 95 - 100

No. 8 80 - 100

No. 16 50 - 85

No. 30 25 - 60

No. 50 5- 30

No. 100 0 - 10

G adation of the material shall be determined in accordance with ASTM C 136
Al'l points on individual grading curves obtained fromrepresentative sanpl es
of sand fill and sand backfill shall lie between the boundary linmits as

defi ned by smooth curves drawn through the tabulated grading linmts plotted on
a nechani cal analysis diagram The individual grading curves within these
[imts shall not exhibit abrupt changes in slope denoting skip grading

scal ping of certain sizes or other irregularities which would be detrinental

to the proper functioning of the sand fill and sand backfill
2.1.10 Sand Backfill Behind Spillway Walls. Material for the sand
backfill shall consist of sand fromoffsite sources. Gadation shall be as

specified in Paragraph 2.1.8.

2.1.11 Filter Material. Filter material shall be conposed of sand and
gravel. The material shall not contain vegetative matter nor soft, friable
thin, or excessive amounts of elongated particles. The filter material is not
available within the right-of-way limts, and the material shall be subject to
t he approval of the Contracting Officer as to quality and shall conformto the
foll owi ng gradation:

Si eve Size Percent by Wi ght
U.S. Standard Square Mesh Passi ng Square Mesh Sieves

1 inch 100

1/ 2 inch 60 - 90

No. 4 40 - 60

No. 16 25 - 45

No. 100 0- 5

2.2 COWPACTI ON EQUI PMENT.

2.2.1 Equiprent. Conpaction equi prent shall conformto the follow ng
requi rements and shall be used as prescribed in subsequent paragraphs.

(1) Tanping Rollers. Tanping rollers shall consist of two or
nore roller druns nounted side by side in a suitable frame. Rollers operated
in tandem sets shall be towed in a manner such that the prints of the tanping
feet produced by the tandemunits do not overlap. Each drumof a roller shal
have an outside dianmeter of not less than 5 feet and shall be not less than 5
feet nor nore than 6 feet in length. The space between two adjacent druns,
when on a | evel surface, shall be not |ess than 12 inches nor nore than 15
i nches. Each drumshall be free to pivot about an axis parallel to the
direction of travel. Each drumballasted with fluid shall be equipped with at
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| east one pressure-relief valve and with at |east one safety head. The
pressure-relief valve shall be a nmanually operated val ve and shall be opened
periodically. Personnel responsible for opening pressure-relief valves shal
be instructed to ascertain that valve openings are free fromplugging to
assure that any pressure developed in roller druns is released at each

i nspection. At |east one tanping foot shall be provided for each 100 square

i nches of drum surface. The space neasured on the surface of the drum

bet ween the centers of any two adjacent tanping feet shall be not less than 9
inches. The length of each tanping foot fromthe outside surface of the drum
shall be not nore than 11 inches and shall be mmintained at not |ess than 9

i nches. The cross-section area of each tanping foot shall be not nore than 10
square inches at a plane normal to the axis of the shank 6 inches fromthe
drum surface, and shall be mmintained at not |ess than 7 square inches nor
nore than 10 square inches at a plane normal to the axis of the shank 8 inches
fromthe drum surface. During the operation of rolling, the spaces between
the tanping feet shall be maintained clear of materials which would inpair the
ef fectiveness of the tanping rollers. The weight of a roller when fully

| oaded shall be not |less than 4,000 pounds per foot of length of drum The
wei ght of a roller enpty shall be not nore than 2,500 pounds per foot of
length of drum The | oading used in the roller druns and operation of the
rollers shall be as required to obtain the desired conmpaction. |f nore than
one roller is used on any one layer of fill, all rollers so used shall be of
the sane type and essentially of the same dinmensions. Rollers shall be drawn
by crawl er-type or rubber-tired tractors at a speed not to exceed 5.0 miles
per hour. The use of rubber-tired tractors shall be discontinued if the tires
| eave ruts that prevent uniform conpaction by the tamping roller. Tractors
used for pulling rollers shall have sufficient power to pull the roller
satisfactorily when drunms are fully |loaded with sand and water. At the option
of the Contractor, self-propelled tamping rollers conformng to the above
requirements may be used in lieu of tractor-drawn tanmping rollers. Self-
propelled rollers exceeding the enpty wei ght requirenments may be used,

provi ded that when the Contracting O ficer determ nes self-propelled roller
performance is unsatisfactory, the nomi nal foot pressure on the tanping feet
of the self-propelled roller can be adjusted to approximate the nom nal foot
pressure of the specified towed rollers for the particular working condition
required by the substitution of tanmping feet having a face area not exceeding

14 square inches. |If the self-propelled rollers cause shearing of the fill or
laminations in the fill, the Contracting Officer may direct that the rollers
be removed fromthe fill and that tractor-drawn tanping rollers conforning

with these specifications be used. For self-propelled rollers, in which
steering is acconplished through the use of rubber-tired wheels, the tire
pressure shall not exceed 40 pounds per square inch. Self-propelled rollers
shall be operated at a speed not to exceed 5.0 niles per hour. The design and
operation of the tamping roller shall be subject to the approval of the
Contracting Oficer who shall have the right at any time during the
prosecution of the work to direct such repairs to the tanping feet, mnor
alterations in the roller, and variations in the weight as may be found
necessary to secure optinmum conpaction of the earth-fill materials.

(2) Rubber-tired Rollers. Rubber-tired rollers shall have a
m ni mum of four wheels equipped with pneumatic tires. The tires shall be of
such size and ply as can be maintained at tire pressures between 80 and 100
pounds per square inch for a 25, 000-pound wheel |oad during rolling
operations. The roller wheels shall be |ocated abreast and be so designed

that each wheel will carry approximately equal | oad in traversing uneven
ground. The spacing of the wheels shall be such that the distance between the
near est edges of adjacent tires will not be greater than 50 percent of the

tire width of a single tire at the operating pressure for a 25,000 pound whee
load. The roller shall be provided with a body suitable for ballast |oading
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such that the | oad per wheel may be varied, as directed by the Contracting
Oficer, from 18,000 to 25,000 pounds. The roller shall be towed at speeds
not to exceed five mles per hour. The character and efficiency of this

equi pnent shall be subject to the approval of the Contracting Officer. |If the
rubber-tired rollers cause shearing of the fill or lanminations in the fill,
the Contracting Officer may direct that the rollers be renoved fromthe fill
and that tractor-drawn tanmping rollers conformng with the provisions of
Paragraph 2.2.1 (1) be used.

(3) Vibratory Rollers. Vibratory rollers for conpacting sand
fill and sand backfill shall be towed, and shall have a total static weight of
not |ess than 20,000 pounds, with at | east 90 percent of the weight
transmtted to the ground through a single snooth drumwhen the roller is
standing in a level position hitched to the towi ng vehicle. The dianeter of
the druns shall be between 5 and 5.5 feet and the width between 6 and 6.5
feet. The unsprung weight of drum shaft, and internal mechani smshall not be
| ess than 12,000 pounds. The frequency of vibration during operation shall be
bet ween 1,100 and 1,500 fpm and the dynanmic force shall be not |ess than
40, 000 pounds at 1,400 fpm The roller shall be towed at speeds not to exceed
1.5 miles per hour by a crawler tractor with a nmininumdrawbar rating of 50
hor sepower. The equi prent nmanufacturer shall furnish sufficient data,
drawi ngs, and comnputations for verification of the above specifications, and
the character and efficiency of this equipnment shall be subject to the
approval of the Contracting Officer. Vibratory rollers used for conpacting
sand fill, and sand backfill, shall conformw th these requirements, with the
exception that they nmay be either towed or self-propelled.

(4) Power Tanmpers. Conpaction of material, in areas where it is
impracticable to use a roller or tractor, shall be perforned by the use of
approved power tanpers.

2.3. UNDI STURBED BLOCK SAMPLES

2.3.1 Ceneral. After enbankment materials have been placed on the fil
area and conpacted as specified in Paragraphs 3.3 and 3.4, respectively,
undi sturbed bl ock sanples (11" x 11" x 11") of the material shall be obtained
by the Contractor at the elevation and |ocations as directed by the
Contracting Oficer. The sanmples shall be taken, seal ed, and boxed in the
presence, and under the direction of a Governnent -enpl oyed Geotechnica
engi neer or technician. |In addition to the record sanple, a 50 -pound bag
sanmpl e of the adjacent enmbankment material shall also be obtained. All
sanmpl es shall be delivered to the Contracting Officer at the project site.

2.3.2 Material, Labor and Equi pnment .

2.3.2.1 General. The Contractor shall furnish all materials, |abor and
equi pnent required to excavate, seal, box, and mark the sanples as directed.
Materi al s and equi pnment shall include: shovels, picks, trowels, 4-inch paint
brush, butcher knives, thin piano-wire cutter, alum numfoil, and other
cutting bl ades, and m crocrystalline sealing wax.

2.3.2.2 Sanple Containers. Sanple containers shall consist of approved
boxes of size to fit, with space for waxing the sanple. The containers shal
be of regular slotted corrugated cardboard with a mnini num bursting strength of
200 p.s.i., "C'" flute, and shall be approximately 12-inches x 12-inches x 12-
i nches (inside neasurenments) with a 2-inch tape joint or other equival ent
cont ai ner as approved by the Contracting Officer. The containers shall be
lined with aluminumfoil. Sanple containers shall be stenciled on top and one
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side with the follow ng information:

Cape G rardeau-Jackson Detention Reservoir

Contract No.
Sanpl e No.

Station and O f set
El evation __ to
Dat e

Sanpl e containers shall also be stenciled near the top edge of all four sides
with an arrow and the word "UP". The Sanple No., Station, Ofset, Elevation
and Date shall be filled in at time sanple is taken.

2.3.2.3 Shipping Containers. Shipping containers shall be provided for
all record sanples obtained. The shipping containers shall be regular slotted
corrugated cardboard, or equivalent material approved by the Contracting
Oficer, with a mninmumbursting strength of 200 p.s.i., "C'" flute, and shal
be approxi mately 16-inches x 16-inches x 16-inches inside nmeasurenents, wth
2-inch tape joint. Two flat steel bands shall extend around the packed
shi ppi ng container with the steel banding straps crossing at right angles on
both the top and bottom surfaces. The banding straps shall be l|located at the
m d- poi nt of each side, and the fastening cl ip | ocated on the sides of the
container. The steel banding straps shall be approximately 3/4 -inch w de and
.02-inch thick and shall have two fastening clips for each band. The sanple
cont ai ner shall be conmpletely enclosed, within the shipping container, by a
m ni mum of 2 inches of polyethylene or other simlar cushioning material as
approved by the Contracting Officer, so as to restrict novenent and prevent
danage to the sanple. Each shipping container shall have stenciled on each
side near the top an arrow and the words:

THI'S END UP
HANDLE W TH CARE

2.3.3 Procedure. Wen the elevation of the fill is approxi mtely one
foot greater than the el evation of the record sanple to be taken, the
Contractor shall smooth the ground surface, mark the outline of the sanple to
be secured and excavate around the sanple using hand tools, staying a mi ninmum
di stance of six inches fromthe sanple. Final trimrMng to size shall be
accompl i shed using a | arge butcher knife or sharpened trowel. All digging,
trimm ng, etc., shall be perfornmed in such manner that no pressure is exerted
on the sanmple. After triming to size and shape, the sanple container shall
be pl aced around the sanmpl es and extended approximately 1/2 inch above the top
of the sample. After centering sanple therein and sealing around the bottom
of the box with | oose soil, the space between the sanple and contai ner shal
be filled with warmnelted wax (tenperature at placenment shall not exceed 170
degrees F). After wax has cool ed, wax over the top of the sanple filling the
container completely. After cooling, top of the container shall be closed and
taped across the top in two directions. The sanple shall be cut fromthe
parent material; the sanple and container shall be turned onto the container's
top and the bottom of the sanple carefully trimed. Approximately 1/2 -inch of
t he sanple shall be dug out of the container, |eaving a depression. This
space shall be filled with wax. The bottom of the box shall be closed and
taped as previously acconplished for the top after the wax has cool ed; the
boxed sanpl e shall then be turned right side up, marked as directed and pl aced
in shipping container. All operations around and with the sanple nust be
carefully acconplished so that the sanmple is "undi sturbed"

PART 3 EXECUTI ON
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3.1 GENERAL.

3.1.1 Conduct of the Woirk. The Contractor shall maintain and protect
t he embanknent in a satisfactory condition at all tines until fina
conpl etion and acceptance of all work under the contract. |If in the opinion
of the Contracting O ficer the hauling equi pnent causes horizontal shears or
slickensi des, rutting, quaking, heaving, cracking or excessive deformation of
t he enmbanknent, the Contractor shall linmt the type, load or travel speed of
t he haul i ng equi pnent on the enbanknent. Any approved enbankment materia
which is lost in transit or rendered unsuitable after being placed in the
embankment and before final acceptance of the work, shall be replaced by the
Contractor in a satisfactory nmanner and at no additional cost to the
CGovernment. The Contractor shall excavate and renove from the enbanknment any
material that is classified unsuitable as defined in Paragraph 1.1.1 and shal
al so di spose of such material and refill the excavated area as directed, al
at no additional cost to the Governnent. The Contractor may be required to
remove, at its own expense, any enbankment material placed outside of
prescribed slope lines.

3.1.2 Haul Roads. Haul roads shall conformto the requirements of
Section 01500-3.1 and shall be designed to maintain the intended traffic, to
be free draining and shall be nmaintained in good condition throughout the
contract period, unless otherwi se directed by the Contracting Officer. Hau
roads within the area of contact between the enmbankment and its foundation and
abut ments shall be removed and the area shall be treated as specified in
Par agraph 3.2.1.

3.1.3 Stockpiling from Borrow Area. When the excavation from the
borrow area, including that fromrequired excavati on, progresses at a faster

rate than placenent in the fill is being acconplished, such excavated materi al
shal |l be stockpiled at approved | ocations adjacent to the work until its use
is authorized. No paynment will be made for such stockpiling nor for the

rel oadi ng and hauling of this material to its final position in the
embankment. The Contractor shall stockpile the material in such a manner as
to provide surface drainage and so as not to interfere with the natural

drai nage of the area

3.1.4 Stockpiling of Disposal Mterial . Wen the excavation of
unsui table material progresses at a faster rate than disposal areas in the
excavat ed borrow area becone avail abl e, such excavated material shall be
stockpil ed at approved |l ocations until such tine as those areas becone
avail able. No payment will be nmade for such stockpiling nor the reloading and
hauling of this material to its final position in the excavated borrow areas.
Sai d stockpiles shall be located so as not to interfere with the natura

drai nage of the area. All disposal area fill, tenporary or permanent, shall
be placed in such a manner that the surfaces of the fill are snmooth and sl oped
to drain. |If directed, the Contractor shall construct ditches to maintain the

di sposal areas in a free draining condition. Stockpile limtations for al
di sposal material are as follows:

(1) The toe of the stockpile shall be at |east 50 feet fromthe
top of the existing river bank and/or any excavation sl ope.

(2) WMaxi mum stockpile height shall be 20 feet.
(3) The steepest stockpile slope shall be 1V on 2H

3.1.5 Water Crossings. |If the Contractor proposes to construct a water
crossing, it shall be so designed that the back water produced by the crossing
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wi Il not endanger the cofferdans. The design of the crossings shall be
submitted to the Contracting Oficer for review

3.2 PREPARATI ON OF FOUNDATI ON, PARTI AL FILL SURFACES AND ABUTMENTS.

3.2.1 Earth. After excavation or stripping of the enmbanknent
foundati on and excavation of the cut-off trench to the extent indicated on the
drawi ngs or otherw se required, the sides of stunmp holes, test pits, and other
cavities, depressions, or joints shall be broken down, where so directed, so
as to flatten out the slopes, and the sides of the cut or hole shall be
scarified to provide bond between the foundation material and the fill. The
sl opes of the cut-off trench shall be scarified, as directed by the
Contracting O ficer. Unless otherw se directed, each depression shall be
filled with inpervious material. The fill shall be placed in layers to the
noi sture content, and conpacted in accordance with the applicable provisions
of Paragraph 3.4. Materials, which cannot be conpacted by roller equi pnent
because of inadequate clearances, shall be spread in 4-inch |ayers and
conpacted with power tanpers to an extent equal to that of the contiguous

embankment fill material. Power tanpers shall be used within 2 feet of al
wal | snd the outlet works. After filling of depressions and cut-off trench and
i medi ately prior to placenment of conpacted fill in any section of the

embankment, the foundation of such section shall be | oosened thoroughly by
scarifying, plow ng, disking or harrowing to a nini mum depth of six inches,
and the noisture content shall be adjusted to the anmbunt specified in
Paragraph 3.4 for the appropriate type of material, except in areas where this
requirement is waived by the Contracting Officer. After renoval of roots or
ot her debris turned up in the process of |oosening, the entire surface of the
embankment foundati on area shall be conpacted as hereinafter specified for the

appropriate type of fill. Prior to placenment of conpacted fill on or against
the surfaces of any partial fill section, all soft or |oose material, and al
mat eri al containing cracks or gullies, shall be renmoved. The remaining
surface of the partial fill shall be | oosened by scarifying, plow ng, disking

or harrowing to a mnimum depth of six inches, and the noisture content shal
be adj usted as specified in Paragraph 3.4 for the appropriate type of
material. The surface of the partial fill section upon which fill is to be

pl aced shall then be conmpacted as hereinafter specified for the appropriate
type of fill. If at any time during this contract, the Contractor finds it
necessary to termninate placenment of compacted fill for a period of 48 hours or
nore, and the Contractor has elected to provide initial compaction by the use
of a tanmping roller, the Contractor will be required to seal the surface of
the fill using a rubber-tired roller as specified in Paragraph 2.2.1 (2). A
m ni mum of two passes of the rubber-tired roller will be required to seal the
surface; however, additional passes may be directed by the Contracting Oficer
to ensure that the surface is properly sealed. Prior to the placenent of
additional fill, the surface shall be prepared according to the appropriate
provi sions of this paragraph. At the end of each day of work, the fill shal
be bl aded to renove all ruts and windrows so as to ensure a surface that wll
pernit proper drainage of all surface water.

3.2.2 Rock. Al rock surfaces upon which or against which enbankment
materials are to be placed shall be prepared in accordance with the applicable
provi sions of SECTION 02225 prior to the placenment of enbanknent material .

3.3. PLACEMENT.

3.3.1 Ceneral. No fill shall be placed on any part of the enmbanknent
foundation until such areas have been inspected and approved. Backfill shal
not be placed agai nst concrete that has not reached its design strength. The
gradati on and distribution of materials throughout the conpacted earth fil
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section of the dam shall be such that the enbanknent will be free fromlenses,
pockets, streaks, and layers of material differing substantially in texture or
gradati on from surrounding material of the same class. Successive |oads of
materi al shall be dunped at |ocations on the fill as directed or approved by
the Contracting Officer. No fill shall be placed upon a frozen surface, nor
shall snow, ice, or frozen earth be incorporated in the enmbanknent. During
all phases of enmbanknent placement, the Contractor shall control surface
water. The fill shall be sloped in such a nanner as to ensure drai nage and
elimnate the possibility of ponding water on the fill. 1In no case shall the
fill be sloped in such a manner as to result in water draining toward

conpl eted portions of sand backfill around the outlet works or the pervious
toe drain. Should water becone ponded on the surface of any portion of the
fill, the Contractor shall effect its renoval within four hours after the
Contracting O ficer determ nes such renedial measures can be successfully
undertaken. All conpacted material within such a ponding area found to have
an in-place moisture or density not corresponding to that required by these
speci fications shall be reworked and/or replaced to the extent necessary to
ensure a suitable fill, all as determ ned by the Contracting Officer. The
removal of ponded water and the reworking and/or replacenent of any fill found
to be unacceptable with respect to in-place noisture and/or density shall be
acconpl i shed at no additional cost to the Governnent.

3.3.2 Rate of Placenent. Unless otherwi se directed, the enbanknent
shal |l be maintained at approximately the sane | evel regardl ess of the nunber
of types of materials being placed. The Contractor shall be responsible for
protecting the sand fill from contami nati on by nmuddy water, foreign materials,
and/ or washouts. |If sand fill is found to contain foreign material or nuddy
wat er or has been disturbed by washouts, it shall be renpved and repl aced by
the Contractor at no additional cost to the Government. The Contracting
Oficer will determ ne the extent to which the sand fill will require
repl acement.

3.3.3 Inpervious Fill. Inpervious fill shall be placed in the
embankment section, cut-off trenches, behind the spillway walls within the
embankment dam profile, and around the outlet pipe as specified in Paragraphs
3.4.1 and 3.3.6 respectively, and on top of the sand backfill behind the
spillway walls.

3.3.4 Cofferdam Fill. Al portions of the cofferdam system shall be
sem -conpacted inpervious fill, placed to the lines and grades shown on the
dr awi ngs.

3.3.5 Inpervious Cap on Spillway Wall Backfill . Inmpervious fill on the
sand backfill behind the spillway walls shall be seni-conpacted to the Iines
and grades shown on the drawi ngs. Conpaction shall be the same as those
specified for cofferdamfill in Paragraph 3.4.7.

3.3.6 CQutlet Pipe Backfill. Sand backfill and inpervious fill shall be

pl aced around the outlet pipe as shown on the drawi ngs. The bottom half of

t he pi pe shall be grouted into rock or placed on a concrete pad as shown on
the drawi ngs. Sand backfill shall be placed around the top half of the
downstream one-third of the pipe. |Inmpervious fill shall be placed around the
top half of the upstreamtwo-thirds of the pipe.

3.3.7 Stockpiles and Disposal Areas. Fill placed in the excavated
borrow areas and in stockpile areas shall be unconpacted fill.

3.3.8 Toe Drains. Sand fill for the pervious toe drains shall be
pl aced to the lines and grades shown on the draw ngs.
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3.3.9 Spillway Structure Walls. Sand backfill shall be placed behind
the spillway structure walls to the lines and grades shown on the draw ngs.

3.3.10 Spreading. After dunping, the materials shall be spread by
bul  dozers or other approved means in approximately horizontal |ayers over the
entire fill areas. Unless otherwi se directed, the thickness of these |ayers
bef ore conpaction with tanmping type or rubber-tired rollers shall not be nore
than 8 inches for inpervious materials, nor nmore than 12 inches for cofferdam
fills. Sand fill and sand backfill shall be spread in |ayers not nore than 8
inches in thickness. Suitable nmeans shall be provided to determ ne the | oose
lift thickness during the placenent of all material types. The nunber and
| ocation of neasuring devices or the method of measuring shall be approved by
the Contracting Officer. |If the conpacted surface of any |layer of material is
determ ned to be too smooth to bond properly with the succeeding |ayers, it
shal |l be | oosened by harrow ng, or by any other approved nethod, before the
succeeding | ayer is placed thereon. During the dunping and spreadi ng
processes, the Contractor shall maintain at all times a workforce adequate to
remove all roots and debris fromall enbankment materials and all stones of
greater than 5 inches in maxi num di nension frominpervious materials. Stone
so removed shall be placed in the designated disposal areas and the roots and
debris shall be removed fromthe enmbanknment and di sposed of in an approved
manner. The entire surface of any section of the enbankment under
construction shall be maintained in such condition that construction equi prent
can travel on any part of any one section. Ruts in the surface of any |ayer
shall be filled satisfactorily before conpacting.

3.4. MJ STURE CONTROL AND COVMPACTION. The materials in each |ayer of
t he enmbanknent fill shall be placed at the noisture content specified in
Paragraph 3.4.1, which corresponds to 95 percent of the optinumdry density as
determ ned by the Contracting Officer. Material that is not within the
specified linmts after conpaction shall be renoved and replaced to the
specified noisture content and density, at no additional cost to the
Gover nnment .

3.4.1 Enbanknent Dam and | nspection/ Cutoff Trench Fill. The noisture
content after conpaction shall be as uniform as practicabl e throughout any one
| ayer of inpervious materials. The noisture content after compaction within
t he enbanknment dam and cutoff trench shall be within the limts of 3
per cent age poi nts above opti mum and 2 percentage points bel ow opti num except
bet ween Stations 2+25 and 7+50. Mbisture content after conpaction shall be
within the lints of optinumand 3 percentage points above optimm as
determ ned by the Contracting Oficer for both the embankment dam and cut of f
trench. Material that is too wet shall be spread on the embanknment and
pernmitted to dry, assisted by disking or harrowing until the npisture content
is reduced to an anpbunt within the specified limts. Wen the material is too
dry, the Contractor will be required to sprinkle each |layer on the fill.
Harrowi ng or other approved nmethods will be required to work the noisture into
the material until a uniformdistribution of noisture is obtained. Wter
applied on a layer of fill shall be accurately controlled in anbunt so that
free water will not appear on the surface during or subsequent to rolling.
Shoul d too nuch water be added to any part of the embanknent so that the
material is too wet to obtain the desired conpaction, the rolling on that
section of the enbanknment shall be delayed until the npisture content of the

material is reduced to an anpunt within the specified limts. |If it is
i mpracticable to obtain the specified nmoisture content by wetting or drying
the material on the fill, the Contractor may be required to prewet or dry back

the material at the source of excavation
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3.4.1.1 If, in the opinion of the Contracting Officer, the top or
contact surfaces of a partial fill section becone too dry to pernit suitable
bond between these surfaces and the additional fill to be placed thereon, the
Contractor shall |oosen the dried materials by scarifying or disking to such
depths as may be directed by the Contracting Oficer, shall danpen the
| oosened naterial to an acceptable nmoisture content, and shall conpact this
| ayer in accordance with the applicable requirenments of Paragraph 3.4.5 to
densities conparable to the underlying enbanknent.

3.4.1.2 If, in the opinion of the Contracting Officer, the top or
contact surfaces of a partial fill section becone too wet to pernit suitable
bond between these surfaces and the additional fill to be placed thereon, the
wet material shall be scarified and permitted to dry, assisted by disking or
harrowi ng, if necessary, to such depths as may be directed by the Contracting
Oficer. The material shall be dried to an acceptabl e noisture content and
conpacted in accordance with the applicable requirements of Paragraph 3.4.5 to
densities conmparable to the underlying enbanknent.

3.4.2 Cofferdam Fill .

3.4.2.1 Ceneral. The cofferdamfill material shall be placed at its
natural moisture content. No noisture control will be required by the
Contractor, unless, in the opinion of the Contracting Oficer, no effective
conpaction is being obtained with the prescribed conmpactive effort due to the
material being too wet or too dry. In such case, the Contractor may be
directed to performnoisture control as prescribed below. [If the material is
too wet, it may be stockpiled and allowed to drain before it is placed in the
embankment cross section and/or the wet material may be processed by disking
and harrowi ng, if necessary, until the npoisture content is reduced

sufficiently. |If the material is too dry, it may be prewet in the borrow
area, or sufficient noisture uniformy distributed in each |ayer before
rolling. |If the Contractor is directed to do any work in noisture contro
outlined in this subparagraph, an equitable adjustnent in the contract price
and time will be made in accordance with the Contract C ause entitled

" Changes".

3.4.2.2 Disposal and Stockpiling. Materials fromrequired excavation
which are suitable for use as cofferdamfill but are found to be too wet or
too dry to obtain the desired conpaction may be ordered by the Contracting
Oficer to be placed in stockpiles for future use in lieu of the procedures
described in Paragraph 3.4.2.1. The placenent of such material in the
di sposal area or stockpiles shall be in accordance with the provisions of
Paragraph 2.1.7.

3.4.3 Sand Fill and Sand Backfill . Sand fill and sand backfil
material shall be wetted by sprinkling after spreading. Each |ayer shall be
kept in a saturated condition during conpaction. Prewetting of sand fill and
sand backfill at the sources of excavation or borrow will not be required.

Sprinkling shall be acconplished by any approved nmethod. All connections in
the water supply systemshall be watertight. Jets shall not be directed at
t he enbankment with such force that the finer materials will be washed out.
The capacities of punps and sizes of header pipes shall be sufficient to
supply the required anmount of water at all times. Sluicing will not be
pernitted.

3.4.4 Stockpiles and Disposal Areas. No noisture control will be
required for the unconpacted fill placed in stockpiles and/or the excavated
borrow area.
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3.4.5 Enbanknment Dam Fill. After a |ayer of enbankment dam fil
mat eri al has been dunped and spread, it shall be harrowed to break up and
blend the fill materials unless harrowi ng, as specified under Paragraph 3.4.1,
is perforned to obtain uniformmpisture distribution. Harrowi ng shall be
perforned with a heavy disk plow, or other approved harrow, to the full depth
of the layer. |f one pass of the harrow does not acconplish the breaking up
and bl ending of the materials, additional passes of the harrow may be
required, but in no case will nore than six passes of the harrow on any one
| ayer be required for this purpose. Harrowing to break up and blend the fil
materials will be required even if no harrowing is perforned for noisture
control. The equipnment shall be operated so that the strip being traversed by
the roller shall overlap the rolled adjacent strip not |less than 2 feet.
Portions of the fill which are not accessible to the roller shall be placed in
4-inch | ayers | oose neasurenment and conpacted with power tanpers to a degree
equal to that obtained in the other portions of the conmpacted fill by rolling
as specified. Dunping, spreading, sprinkling, and conpacting may be perforned
at the same tine at different points along a section when there is sufficient
area to pernmt these operations to proceed simnultaneously. Wen, in the
prosecution of the work, excavation precedes fill to such an extent that the
mat eri al s excavat ed cannot be placed directly in the enbankment, such
materials shall be stockpiled at approved | ocations adjacent to the work unti
their use is authorized. No additional paynent will be nade for such
stockpiling nor for the reloading and hauling of this material to its fina
posi tion.

3.4.6 Sand Fill and Sand Backfill . After each |ayer of sand backfil
has been dunped and spread the entire surface of the layer shall be conpacted
by the vibratory rollers to an average relative density of 70 percent or
greater with no single value |ess than 65 percent as determined by ASTM D 4253
and ASTM D 4254. Wen the fill is inaccessible to a vibratory roller, a
mechani cal power tanper nay be used to conpact the fill to the relative
densities as listed above. The |ayer thickness when a nechani cal power tanper
is used shall be linmted to 4 inches prior to conpaction. The type and use of
nmechani cal power tanpers shall be approved by the Contracting O ficer

3.4.7 CofferdamFill. Material for the cofferdam shall consist of a
sem -conpacted fill placed in layers not nore than 12 inches in thickness
prior to conpaction. Each |ayer shall be conpacted by not less than 4
conpl ete passes of the tamping roller or not |ess than 2 conpl ete passes of
the rubber-tired roller. A conplete pass shall consist of the entire coverage
of the area with one trip of the equipnent specified. Each trip of the
tamping roller shall overlap the adjacent trip by not less than one (1) foot.

Cofferdamfill to be used in those portions of river and ditch plugs falling
in standing water nay be placed by dunmping into the water until the fill is
brought to an elevation which will permt placement and conpaction of the
cofferdamfill as specified above.

3.4.8 Unconpacted Fill. Material to be placed in the stockpiles,

di sposal areas, and channel plugs shall be dunped and spread in horizonta
| ayers. Conpaction other than that obtained by the controlled novenent of the
haul i ng and spreadi ng equi pnent over the area will not be required.

3.5. SLIDES. 1In the event of slides in any part of the embanknent
prior to final acceptance of the work the Contractor shall renmpve nateria
fromthe slide area, as directed, and shall rebuild such portion of the
embankment. |In case it is determned that the slide was caused through the
fault of the Contractor, the renoval and di sposal of material and the
rebui |l di ng of the enbanknent shall be performed without cost to the
CGovernment; otherwise this work will be paid for at the applicable contract
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unit prices for borrow excavation and conpacted fill, otherw se an equitable
adjustment to the Contract price will be nade.
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02270.9
SECTI ON 02270 - STONE PROTECTI ON

PART 1 GENERAL

1.1 SCOPE. The work provided for herein consists of furnishing al
pl ant, |abor, equipnment and materials, and performng all operations in
connection with the construction of the stone protection, including foundation
preparation, geotextile, bedding |ayer for the slopes, outlet works, and
downstream of the stilling basin, and el sewhere as shown on the contract
drawi ngs, in accordance with these specifications and the contract draw ngs.

1.2 QUALITY CONTROL.

1.2.1 General. The Contractor shall establish and maintain quality
control for all stone protection operations to ensure conpliance with contract
requi rements, and shall naintain records of its quality control for al
construction operations, including but not linmted to the foll ow ng:

(1) Foundation preparation (line and grade).

(2) Inspection at the worksite to ensure use of specified materi al s.
(3) Bedding layer gradation and pl acenment.

(4) Riprap gradation

(5) Riprap placenent.

(6) Ceotextile placenent.

1.2.2 Gadation Test. The Contractor shall performa gradation test on
riprap at the quarry in accordance with "LM/D Standard Test Method for
Gradation of Riprap", a copy of which is attached at the end of this section

At | east one gradation test shall be perforned on each size of riprap prior
to delivery of the material to the job site. The sanple shall be taken by the
Contractor under the supervision of the Contracting Officer, shall consist of
not |less than 15 tons of riprap and shall be collected in a random manner
which will provide a sanple, which accurately reflects the actual gradation
arriving at the job site. |If collected by the truckl oad, each truckl oad shal
be representative of the gradation requirenents. The Contractor shall provide
all necessary screens, scal es and other equi pnent, and the operating personnel
therefor, and shall grade the sanple, all at no additional cost to the
Government. The contractor shall performat |east one gradation test prior to
delivery of the bedding material to the job site in accordance with ASTM C
136. The gradation tests shall be reported using LMW Form 602-R, Gradation
Test Data Sheet, a copy of which is attached at the end of this section.
Additional tests, at the Contractor's expense, will be required if the stone
furni shed appears by visual inspection to be of questionable gradation.

1.2.3. Reporting. A copy of the records of inspection and tests, as
well as the records of corrective action taken, shall be furnished the
Gover nment daily.

1.3 REFERENCES. The follow ng issues of the publications |isted bel ow

but referred to thereafter by basic designation only, forma part of this
specification to the extent indicated by the references thereto:
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1.3.1 Anerican Society for Testing and Materials (ASTM .

C 127-88(R 1993) Standard Test Method for Specific Gravity and
Absor ption of Coarse Aggregate

C 136-96a Si eve Analysis of Fine and Coarse Aggregates

D 3786-87 Hydraulic Bursting Strength of Knitted Goods and
Nonwoven Fabrics - Diaphragm Bursting Strength
Tester Method

D 4632-91 Grab Breaking Load and El ongati on of GCeotextiles

D 4751-95 Det ermi ni ng Apparent Opening Size of a
Geotextile

D 4833-88 I ndex Puncture Resistance of Geotextiles,

Ceonenbr anes, and Rel ated Products

1.4 SUBM TTALS. Governnent approval is required for submittals with a
GA designation; submittals having an "FI O' designation are for information
only. The follow ng shall be submitted in accordance wi th SECTI ON 01300
SUBM TTAL PROCEDURES:

1.4.1 Source of Stone. GA. Alist of all stone source or sources
shall be submitted at | east 30 days prior to any placenent of stone
protection.

1.4.2 Gadation Test Data. FIO The results of all gradations shall
be subnitted within 24 hrs. after conpletion of the test.

1.4.3 Method of Placenent. FIO A detailed description of the nethod
for placing the bedding and riprap shall be subnitted at |east 30 days prior
to any placenent of material.

1.4.4 Certificates. FIO Subnit certificates of conpliance attesting
that the geotextile meets specification requirenents.

1.5 SH PMENT AND STORAGE. The geotextile shall be furnished in a
protective w appi ng which shall protect the geotextile fromdirect sunlight,
ultra-violet rays, tenperatures greater than 140 degree Fahrenheit, nud, dirt,
dust and debris. To the extent possible, the fabric shall be naintained
wrapped in a heavy duty protective covering.

PART 2 PRODUCTS

2.1 MATERI ALS.

2.1.1 St one.

2.1.1.1 General. Al stone shall be durable nmaterial as approved by the
Contracting Oficer. The sources fromwhich the Contractor proposes to obtain
the materials shall be selected well in advance of the tine when the materi al
will be required. Stone for riprap shall be of a suitable quality to ensure

per manence in the structure and in the climate in which it is to be used. It
shall be free fromcracks, seans, and other defects that would tend unduly to
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increase its deterioration fromnatural causes. The inclusion of
obj ectionable quantities of dirt, sand, clay, and rock fines will not be
pernitted.

2.1.1.2 Sources and Evaluation Testing. All stone shall be obtained in
accordance with the provisions in Paragraph 40, STONE SOURCES of the Specia
Clauses. |If the Contractor proposes to furnish stone froma source not |isted
i n paragraph 40, the Contractor shall make such investigations as necessary to
det erm ne whet her acceptabl e stone can be produced fromthe proposed source

Satisfactory service records on work outside the Corps of Engineers will be
acceptable. |If no such records are available, the Contractor shall make tests
to ensure the acceptability of the stone. The tests to which the stone may be
subjected will include petrographic analysis, specific gravity, abrasion

absorption, wetting and drying, freezing and thaw ng, and such other tests as
may be consi dered necessary by the Contracting Officer. The follow ng

gui dance is provided for use by the Contractor in analyzing a new source of
stone. Stone that either weighs |ess than 155 pounds per cubic foot or has
nore than 2 percent absorption will not be accepted unless other tests and
service records show that the stone is satisfactory. The method of tests for
unit wei ght and absorption will be ASTM C 127-88, (R 1993) entitled Specific
Gravity and Absorption of Coarse Aggregate." Sanples of stone shall be taken
by the Contractor under the supervision of the Contracting Officer at |east 60
days in advance of the tinme the placing of the stone is expected to begin.

The tests shall be conducted by the Contractor in accordance with applicable
Cor ps of Engi neers methods of test given in the Handbook of Concrete and
Cenent, and shall be performed at an approved testing | aboratory. The cost of
testing shall be borne by the Contractor.

2.1.1.3 Gadation. Gadation shall conformto the tables below and to
the gradation curves attached at the end of this section, and formats thereof
shall be as shown. Neither the width nor the thickness of any piece shall be
| ess than one-third of its |ength.
TABLE |

400 LB. TOPSI ZE RI PRAP

Percent Lighter Limts of Stone
by Wei ght (SSD) Wi ght, Ib.
100 160- 400
50 80- 160
15 30- 80

TABLE |1

90 LB. TOPSI ZE RI PRAP

Percent Lighter Limts of Stone
by Wei ght (SSD) Wi ght, Ib.
100 40- 90
50 20- 40
15 5- 20

2.1.2 Bedding Material .

2.1.2.1 Ceneral. Bedding shall consist of crushed stone
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2.1.2.2 Material. The crushed material shall be conposed of tough
durabl e particles, and shall be reasonably free fromthin, flat and el ongated
pi eces, and shall contain no organic matter nor soft, friable particles in
quantities considered objectionable by the Contracting Officer. G ading shal
conformto the foll owi ng requirenents

Perm ssible Limts

U.S. Standard Sieve Percent by Wi ght Passing
3-inch 90- 100

1 1/2-inch 35-70
No. 4 0-5

Crushed stone shall be well-graded between the linmts shown. All points on

i ndi vi dual grading curves obtained fromrepresentative sanpl es of bedding
material shall lie between the boundary linits as defined by smooth curves
drawn through the tabulated grading linmts plotted on a nechanical analysis
di agram The individual grading curves within these linits shall not exhibit
abrupt changes in slope denoting either skip grading or scal ping of certain
sizes or other irregularities which would be detrinental to the proper
functioning of the bedding |ayers.

2.2 GCEOTEXTILE. The geotextile shall be of nonwoven or woven sheet
construction and consist of long chain polynmeric fabric conposed of
pol ypropyl ene, pol yet hyl ene, polyester, polyanide or polyvinylidene-chloride
fibers weighing 4.0 to 5.0 ounces per square yard, and shall contain
stabilizers and/or inhibitors added to the basic plastic if, necessary, to
make the filaments resistant to deterioration due to ultraviolet and heat
exposure. The fibers shall be oriented into a random web and stabilized
whereby they retain their positions relative with each other. The geotextile
shall be free of any chemical treatment or coating which reduces perneability
and shall be inert to chemicals commonly found in soil. The edges of the
geotextile shall be finished to prevent the outer fiber frompulling away from
the geotextile. The geotextile shall conformto the foll owi ng physica
property requirenents:

Physi cal Property Test Procedure Accept abl e Val ues*

Tensile Strength (Wet) ASTM D 4632 120 pound mi nimumin
any principal direction

El ongation - (\Wet) ASTM D 4632 At | east 15 percent
but no greater than 80
percent in any
principal direction

Appar ent Opening Size ASTM D 4751 No finer than No. 100
No coarser than No. 70
U S. Standard Sieve
Puncture Strength ASTM D 4833 75 pounds mi ni num

Mul  en Burst Strength ASTM D 3786 300 pounds per square
inch m ni num

*Unl ess stated otherwi se all numerical values represent average roll val ues
(i.e. any roll in a lot should nmeet or exceed the nininumval ue but not exceed
the maxi mum value listed in the table.)
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PART 3 EXECUTI ON

3.1 BASE PREPARATI ON. Areas on which bedding |layers and riprap are to
be placed shall be trinmred and/or dressed to conformto cross sections shown
on the contract drawings within an all owable tol erance of plus 3 inches and
m nus 3 inches fromthe theoretical (slope) lines and grades. \Where such
areas are below the allowable mnus tolerance linit they shall be brought to
grade by being filled with bedding material. No additional paynent will be
made for any material thus required. |Inmrediately prior to placing the bedding
| ayer the prepared base will be inspected by the Contracting O ficer and no
materi al shall be placed thereon until that area has been approved.

3.1.2 Ceotextile Placement. The geotextile shall be placed in the
manner and | ocati ons shown on the draw ngs, and shall be laid snooth and free
of tension, stress, folds, winkles, or creases. At the tine of installation
the geotextile shall be rejected if it has defects, rips, holes, flaws,
deterioration or damage incurred during manufacturing, transportation, storage
or installation at no additional cost to the Government. The surface to
receive the geotextile shall be prepared to a relatively smooth condition free
of obstructions, depressions and debris. The strips shall be placed to
provide a mnimumw dth of 18 inches of overlap for each joint. The upper
strip shall overlap the next |lower strip. Tenporary pinning of the
geotextile, to help hold it in place until the bedding |layer is placed, wll
be all owed. The tenporary pins shall be renmpved as the bedding is placed to
relieve high tensile stress that nmay occur during placement of material on the
geotextile. Any damage to the geotextile during its installation or during
pl acement of filter material, sand backfill, bedding materials and riprap
shall be replaced by the Contractor at no additional cost to the Governnent.
The work shall be schedul ed so that the covering of the geotextile with a
| ayer of the specified material will be acconplished within 24 hours after
pl acement of the geotextile. The geotextile shall be protected at all tines
during construction fromcontam nation by surface run-off and any geotextile
so contam nated shall be renoved and repl aced with uncontam nated geotextile.
Failure to conmply with this requirement will necessitate replacenent of the
geotextile. Under no circunstances shall any type of equiprment be allowed on
t he unprotected geotextile.

3.2 PLACEMENT OF BEDDI NG LAYERS

3.2.1 Ceneral. A bedding layer shall be placed on the prepared base as
described in Paragraph 3.1, in accordance with either the details shown on the
contract drawings and within the linmts as shown on the contract draw ngs, or
staked in the field to forma backing for the stone protection

3.2.2 Placenent of Crushed Stone Bedding Material on Prepared Base.
Crushed stone bedding material shall be spread uniformly on the prepared base
and the geotextile specified herein, to the lines and grades as indicated on
the contract drawi ngs and in such manner as to avoid damage to the prepared
base. Placing of crushed stone bedding material by nmethods that tend to
segregate the particle sizes within the bedding layer will not be permtted
Any danmage to the surface of the prepared base during placing of the bedding
materi al shall be repaired before proceeding with the work. Conpaction of
beddi ng material placed on the prepared base will not be required, but the
beddi ng | ayer shall be finished to present a reasonably even surface, free
from nounds or w ndrows.
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3.3 RIPRAP.

3.3.1 Ceneral. Riprap shall be placed on the bedding | ayer specified
in Paragraphs 3.1 and 3.2 within the limts shown on the contract draw ngs.
Quarried rock only shall be used. Riprap shall be as specified in Paragraph
2. 1.

3.3.2 Placenent. Riprap shall be placed in a manner that will produce
a reasonably well graded mass of rock with the m ni mum practi cabl e percentage
of voids, and shall be constructed, within the specified tolerance, to the
lines and grades either shown on the contract drawi ngs or staked in the field.
A tol erance of zero and not nore than 3 inches for the 90-Ib. topsize riprap
and zero and not nore than 4 inches for the 400-1b. topsize riprap, fromthe
sl ope lines and grades shown on the contract drawings will be allowed in the
finished surface of the riprap, except that the extreme of this tol erance
shal |l not be continuous over an area greater than 200 square feet. Riprap
shall be placed to its full course thickness in one operation and in such
manner as to avoid displacing the bedding naterial. The |arger stones shal
be well distributed and the entire mass of stones in their final position
shall be graded to conformto the gradation specified in Paragraph 2.1.1.3.
The finished riprap shall be free from objectionabl e pockets of small stones
and clusters of larger stones. Placing riprap in layers will not be
pernmitted. Placing riprap by dumping it into chutes, or by simlar methods
likely to cause segregation of the various sizes, will not be pernmtted.
Placing riprap by dunping it at the top of the slope and pushing it down the
slope will not be pernmitted. The desired distribution of the various sizes of
stones throughout the nass shall be obtained by selective |oading of the
material at the quarry or other source, by controlled dunpi ng of successive
| oads during placing, or by other methods of placenment which will produce the
specified results. The gate rel easi ng nechani smshall be arranged so that it
may be operated only froma location at or near the front of the truck. Each
truckl oad shall be representative of the gradation requirenents. Rearranging
of individual stones by mechani cal equiprment or by hand will be required to
the extent necessary to obtain a reasonably well graded distribution of stone
sizes as specified above. The Contractor shall maintain the riprap unti
accepted and any material displaced prior to acceptance and due to the
Contractor's negligence shall be replaced at his expense and to the |ines and
grades shown on the contract draw ngs.
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02271.9

SECTI ON 02271 - MECHANI CALLY STABI LI ZED EARTH WALLS

PART 1 GENERAL

1.1 SCOPE. The work specified herein consists of the design and
furnishing of all plant, |abor, equipnent and materials, and performng al
operations required for the erection of mechanically stabilized systens used
as retaining walls. These systens enpl oy epoxy coated reinforcement within
the sel ected granular backfill mass with wall units that have a discrete
nmodul ar precast facing and uni form col or throughout.

1.2 QUALI TY CONTROL.

1.2.1 Ceneral. The Contractor shall establish and maintain quality
control for the work specified in this section to assure conpliance with the
contract requirenments and maintain records of quality control for all
construction operations including, but not limted to, the foll ow ng:

(1) Materials
(2) Installation
(3) Submttals

1.3 APPLI CABLE PUBLI CATIONS. The publications listed below forma
part of this specification to the extent referenced. The publications are
referred to in the text by basic designation only.

1.3.1 Anerican Association of State H ghway and Transportation
Oficials (AASHTO .

AASHTO (1996) Standard Specifications for H ghway
Bridges — 16'" Edition

AASHTO AGC- ARTBA- 27 (1990) Subcommittee on New Hi ghway Materials
Task Force 27 Report, “ In Situ Soil

| mprovenent Techni ques”

1.3.2 Anerican Concrete Institute (AC).

ACl 318/ 318R (1995) Building Code Requirenents for
Structural Concrete and Conmentary

1.3.3 Anerican Society for Testing and Materials (ASTM.

ASTM A 884 St andard Specifications for Epoxy-Coated Steel
Wre and Wl ded Wre Fabric for Reinforcenment

ASTM C 31 (1995) Making and Curing Concrete Test
Specinens in the Field

ASTM C 39 (1994) Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C 172 (1990) Sanpling Freshly M xed Concrete
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ASTM D 1752 (1984; Rev 1992) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 1785 (1994) Poly (Vinyl Chloride)(PVC) Plastic Pipe,
Schedul es, 40, 80, and 120

ASTM D 3963 St andard Specifications for Fabrication and
Jobsite handling of Epoxy-Coated Reinforcing
Steel Bars

ASTM D 4632 (1991) Standard Test Method for G ab Breaking

Load and El ongati on of Geotextiles.

ASTM D 4751 (1995) Standard Test Method for Determn ning
Apparent Opening Size of a Ceotextile.

1.3.4 California DOI.

CTIM 417 Testing Soils and Waters for Sul phate Content.
CTM 422 Testing Soils and Waters for Chloride Content.
CTM 643 Estimating the Service Life of Metal Culverts.

1.3.5 State of Mssouri H ghway and Transportati on Conm ssion.

M ssouri Standard Specifications for H ghway Construction (1996).
Proj ect Devel opnent Manual (1998)

1.3.6 Prestressed Concrete Institute (PC).

PCl Ml -117 (1977) Manual for Quality Control for Plants
and Production of Architectural Precast
Concrete Products

PCl Ml -121 (1977) Manual for Structural Design of
Architectural Precast Concrete

1.4 SUBM TTALS. CGovernment approval is required for submttals with
a “"GA” designation; submttals having an “FI O designation are for
information only. The follow ng shall be submitted in accordance with
SECTI ON 01300 - SUBM TTAL PROCEDURES:

1.4.1 Certificate of Conpliance for Backfill Material ; GA. The
Contractor shall furnish the Contracting Oficer with a Certificate of
Conpl i ance, certifying that the selected granular backfill material conplies
wi th paragraph SELECTED GRANULAR BACKFI LL MATERI AL of these specifications.

1.4.2 Design Data and Conputations; FIO Prior to construction, the
Contractor shall submit appropriate design data and computations to
substantiate the design and sizing of the nmechanically stabilized walls.

1.4.3 Joint Cover and Joint Filler; GA Submt descriptive data for the

02271- 2 (9- 99)



joint cover and joint filler

1.4.4 Water Repellent for Wall Panels; GA Submt descriptive data for
the water repellent solution to be applied to the exterior face of the wall
panel s.

1.4.5 Insurance; FIO Subnmit a copy of the precast wall panel
manufacturer’s Certificate of Insurance indicating a mninmmof $1,000, 000
Errors and Oni ssion coverage for final design engineering.

1.4.6 Shop Drawi ngs; GA. Prior to construction, the Contractor shal
submit conpl ete shop drawi ngs of the nechanically stabilized walls. Detail ed
drawi ngs shall include all details, dinensions, quantities and cross sections
necessary to construct the nechanically stabilized walls.

1.4.7 Concrete Mxture Proportions; GA. Ten days prior to placenent of
concrete, submit the mxture proportions that will produce concrete of the
quality required. Submit applicable test reports to verify that the concrete
m xture proportions selected will produce concrete of the quality specified.

1.4.8 Tests; FIO Submt copies of all tests perforned to ensure
contract conpliance.

1.4.9 Sanples; GA. Submt nmaterial sanples of each type of the soi
rei nforcenent, joint cover and filler, fastener, and connector. The soi
rei nforcenent sanples shall consist of: one 12 inch long and full w dth piece
of reinforcing strip; one square foot piece of reinforcing nmesh; or one
square foot piece of geosynthetic reinforcenent. The joint cover and joint
filler sanple shall be a mnimumof 9 inches long and full w dth.

1.4.10 Drainage; GA. Prior to construction, the Contractor shal
submit a drainage plan for the drainage of the sections of spillway, other
temporary construction, or natural slopes that drain to the nmechanically
stabilized earth wall. Once the Contracting Oficer has approved the
drai nage plan, the Contractor shall submit detail ed drawi ngs of the drai nage
systemto the Contractor within 30 days of approval of the drai nage plan.
The Contractor shall not order materials for drai nage al ong the mechanically
stabilized earth wall and barrier rail until the detail ed draw ngs have been
approved by the Contracting Oficer.

1.5 DESI GN

1.5.1 Mechanically Stabilized Earth Wall Design. The external and
internal stability design of the nechanically stabilized walls shall be the
responsibility of the Contractor. Al design data and conputations shall be
signed by a registered professional engineer and shall be submitted in
accordance wi th paragraph SUBM TTALS. The professional engi neer may be an
enpl oyee of the manufacturer. A list of approved wall manufacturers is
listed in paragraph APPROVED WALL SYSTEMS. A manufacturer that is not listed
may be used, but nust first be approved by the Contracting Oficer prior to
use. The wall shall have a uniformvertical face of nodul ar concrete units
or panels and shall be internally stabilized by soil reinforcenent. The
internal stability design shall be performed by the professional engineer and
shal | consider earth pressure, seepage pressure, drainage and pul |l out of soi
reinforcenent. The width of the stabilized nass, fromthe back of the wal
to the end of the reinforcenent, when conpleted, shall be no less than 0.7
times the wall height or 8 feet, whichever is greater. A concrete |leveling
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pad shall be provided. The centroid of the wall shall be | ocated over the
pad. The mechanically stabilized wall shall be designed and constructed for
alife in excess of 75 years. The nechanically stabilized wall shall be
desi gned by established theories of soil nechanics and by published nethods
supported by experinental data. The size and weight of the prefabricated
conponents shall permt easy handling in the field, and the maxi mum si ze and
wei ght of any conmponent shall be suitable for transportation by comercia
carrier.

a. Loadi ngs. The nechanically stabilized wall shall be designed to
wi t hst and surcharge | oads of 300 psf. Water shall be assuned to
be at any height in the channel (including a no water case and
i nundat ed case), and 3 feet higher behind the wall than on the
channel side. The nmechanically stabilized wall shall also be
designed for Seismc Performance Category B, with a ground
accel eration coefficient, A= 0.15.

b. External Stability. The external stability anal yses of the MSE
Wal | shall consider overturning, sliding and bearing. The
factors of safety shall be 2.0 for overturning, 1.5 for sliding
and 3.0 for bearing, when considering | oad cases w thout seismc
| oads. For seismc design, the factors of safety shall be 1.5
for overturning, 1.1 for sliding and 1.0 for bearing. The
random backfill retained by the MSE Wal|l may be assunmed to have
an angle of friction equal to 22m. The wall foundation may be
assuned to be cohesive, with a cohesion value of 500 psf.

C. Internal Stability. The soil mass shall be designed considering
a theoretical failure surface. The failure plane may be
establ i shed by acceptable theories of soil mechanics or by
publ i shed experimental data. The soil reinforcenent shal
extend a sufficient |ength beyond the failure surface to ensure
that failure will not occur due to soile reinforcenent pullout.
The pul | -out resistance shall consider only the length of the
rei nforcenent |ocated in the resistive zone and shall provide a
factor of safety against pullout as specified by AASHTO The
length of the soil reinforcing systemas neasured fromthe back
of the wall to the end of the soil stabilized nmass shall be
uniformfromtop to bottom of the mechanically stabilized wal
at any cross section. Properties of the reinforced fill as
regards to soil strength shall be as shown on the plans.

d. Drai nage. The nechanically stabilized wall shall be designed to
all ow for proper drainage. A drainage plan and detail ed
drawi ngs shall be designed to insure proper drainage of the
spil lway and natural slopes as shown in the plans. The drai nage
system shall have a 75 year |ife expectancy, and shall be
desi gned in accordance with MDOI standards, and the M ssouri
H ghway and Transportati on Comm ssion — Project Devel oprment
Manual (1998), Chapter 9 (Hydraulics and Drainage). A
conventional drainage systemal ong with an adequate verti cal
drai nage system shall be designed to allow water to drain
t hr ough, around, and/or under the wall to prevent pore water
pressure from devel opi ng behind the wall in excess of the pore
wat er pressure for which the wall has been desi gned.

1.5.2 Drawings. Conplete shop drawings shall include all details,
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di mensi ons, quantities, and cross sections necessary to construct the
mechanically stabilized walls and shall include but not be limted to the
following itens:

a. A plan and elevation sheet or sheets for each nechanically
stabilized wall shall contain the foll ow ng:

(1) An elevation view of the wall, at its maxi num hei ght, shal
indicate the elevation at the top of the wall and at al
hori zontal and vertical break points; all steps in the
concrete leveling pads; the dinensions of the precast
panels; the length of the horizontal soil reinforcenent
fromthe face of the wall; the type, size and location of
the soil reinforcenent; the distance along the face of the
wall to where changes in length of the soil reinforcenent
occur; an indication of the original and final ground

lines.

(2) A plan view of the nechanically stabilized wall that
indicates the offsets from the construction centerline to
the face of the wall at all changes in horizontal
al i gnnent , and limt of | ongest soi | r ei nf or cenment

extending fromthe wall.
(3) Al'l general notes required for the wall construction

(4) A listing of the summary of quantities shall be provided on
the el evati on sheet of each wall

b. Al details for the concrete leveling pads shall be provided
including all dinmensions necessary for construction and the
connection between the leveling pads and the bottom of the
concrete panels. Details shall also be provided to show al
di mensi ons necessary to construct the concrete panels including
all reinforcing steel in each concrete panel and the |ocation of
rei nforcenent connectors enbedded in the concrete panels.

PART 2 — PRODUCTS

2.1 PRECAST WALL PANELS. Precast wall panels shall be designed in
accordance with ACI 318/ 318R, PClI Ml -117, PCl WMl -121

a. Conpressive Strength. Acceptance of the concrete panels, with
respect to conpressive strength, will be determ ned on the basis
of production lots. A production lot is defined as a group of
panels that will be represented by a single set of conpressive
strength samples and will consist of panels froma single day’s
production. During the production of the concrete panels, the
manufacturer will randomy sanple the concrete in accordance wth
ASTM C 172. A single set of conpressive strength sanpl es,
consisting of a mninumof four cylinders, will be randomy
sel ected fromevery production lot. Two cylinders shall be cured
in the sanme manner as the panels and tested at 28 days. Two
cylinders shall be cured in accordance with ASTM C 31 and tested
at 28 days. Conmpression tests shall be made on standard 6 inches
by 12 inches test specinmens prepared in accordance with ASTM C
31. Conpressive strength testing shall be conducted in
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accordance with ASTMC 39. 1In the event that a production | ot
fails to nmeet the specified conpressive strength requirenents,

the production | ot shall be rejected.

b. Construction Tol erances. Al concrete panels shall be

manuf actured within the follow ng tol erances;

(1) Panel Dinensions. Position of reinforcement connectors
shall be within 1 inch of the |ocations shown on the
approved plans. Al dinensions of the concrete panels
shall be within 3/16 inch of the di mensi ons shown on the

approved pl ans.

(2) Panel Squareness. Squareness, as determ ned by the

di fference between the two di agonal s,

i nch.

shall not exceed Y

(3) Angul ar Distortion. Angular distortion with regard to the
hei ght of the panel shall not exceed 1/8 inch in 5 feet.

C. Rej ection. Panels shall be subject to rejection because of
failure to meet any of the requirenents specified. Any of the
followi ng defects shall al so be sufficient cause for rejection

(1) Defects that indicate inperfect nolding.

(2) Def ects indi cati ng honeyconbed or open texture concrete.

(3) Defects in the physical characteristics for the concrete,

such as broken or chi pped concrete.

The Contracting Oficer shall detern ne whether spall ed,
honeyconbed, chi pped, or otherw se defective concrete shall be
repaired or be cause for rejection. Repair of concrete, if

al | owed, shall be done in a manner satisfactory to the
Contracting Oficer. Repair to concrete surfaces, which will be
exposed to view after conpletion of construction, shall be
approved by the Contracting Officer. Any repairs of panels shal
be at no additional cost to the Covernnent.

d. Marki ng. The date of manufacture, the production | ot nunber,

and

the piece-mark shall be clearly scribed on the rear face of each

panel

2.2 SO L REI NFORCEMENT.

2.2.1 Steel or Mesh Reinforcenment. |If steel is selected all fasteners
and m scel | aneous hardware shall be epoxy coated in accordance with ASTM A
item bei ng coated. The
soi |l reinforcement, reinforcenent connectors, and fasteners shall be made of
the type and grade material and to the di mensi ons recomended by the

884 or ASTM D 3963, whichever applies to the type of

manufacturer in their published specifications. Al
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rei nforcenent connectors, and fasteners shall be carefully inspected to
ensure they are true to size and free fromdefects that nmay inpact their
strength and durability. For walls constructed adjacent to and within 10
feet of a concrete structure, all non-gal vani zed netal lic reinforcenent shal
be epoxy coat ed.

2.2.2 CGeosynthetic Reinforcenent. |[If geosynthetic reinforcenent is
sel ected, the soil reinforcenent and reinforcenment connectors, shall be
geosynthetic material and shall be in accordance with the reconmendati ons of
AASHTO AGC- ARTBA- 27.

2.3  SELECTED GRANULAR BACKFI LL MATERIAL. To insure proper
functioning of the structure, the selected backfill materials used in the
structure volume shall conformto the followi ng gradation limts and be
obt ai ned from natural sources:

Si eve Size Per cent Passi ng
4 inches 100
No. 40 0- 60
No. 200 0- 10
The backfill material shall be honobgenous throughout.
The backfill material shall conformto all of the follow ng additiona

requi rements:

a. The Plasticity Index (P.1.), as determ ned by AASHTO T-90, shal
not exceed 6

b. The angle of internal friction shall not be | ess than 34 degrees
as determ ned by one of the follow ng:

(1) The direct shear test - AASHTO T-236, utilizing a sanple of the
mat eri al conpacted to 95 percent of maxi mumdensity as
det erm ned by AASHTO T-99 Methods C or D (with oversize
correction, as outlined in Note 7) at optimm noi sture content;

(2) The triaxial conpression test - T 234; or

(3) O her means neeting the approval of the Contracting Oficer
Tests will ordinarily be waived for crushed stone products where
80 percent of the particles exceed 3/4 inch in size.

C. The dry unit weight of the backfill material shall not be |ess
t han 105 pounds per cubic foot as determ ned by AASHTO T-19, unit wei ght by
roddi ng or jigging.

d. The material shall substantially be free of shale or other soft,
poor durability particles and shall have a magnesi um sul fate soundness | o0ss
of less than 30 percent after (4) cycles as determ ned by AASHTO T-104.

e. Sel ected granul ar backfill materials shall also neet the
foll owi ng el ectrochemn cal requirenents
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Requi rement s Test Met hods

Resistivity > 5000 ohm centineters CTM 643

pH 4.5-9.5 CTM 643
pH 5.0-8.0 for pol yester geogrids CTM 643
Organic Content < 1% CTM 643

Soils with resistances of |ess than 5000 ohm cm but greater
than 2000 ohm cm may be accepted if they nmeet the foll owi ng additional
criteria:

Chlorides < 100 parts per mllion CTM 422
Sul fates < 200 parts per mllion CTM 417

Excepting pH and organi c content requirements, the el ectrochem cal
requirements are waived for wall systenms with a totally non-netallic
rei nforcenent and connecting systemto the wall units.

Backfill not conformng to this specification shall not be used w thout
witten consent of the Contracting O ficer.

The Contractor shall furnish to the Contracting Oficer a Certificate
of Conpliance certifying the selected granular backfill material conplies
with this section of the specifications. A copy of all test results
performed by the Contractor or his/her supplier necessary to assure contract
conpl i ance shall also be furnished to the Contracting Oficer.

Acceptance will be based on the Certificate of Conpliance, acconpanying
test reports, and any applicable tests performed by the Contracting O ficer.

The frequency of sanpling of selected granul ar backfill, necessary to
assure gradation control throughout construction, shall be as directed by the
Contracting Oficer.

2.4 FILTER CLOTH. A filter cloth shall be placed at all |arge bl ock
wall joints in front of the selected granul ar backfill nmass. The filter
cloth shall be a geotextile nmeeting the approval of the Contracting O ficer
and having a grab tensile strength of 180 pounds (ASTM D 4632) and an
apparent opening size of 50 to 100 (ASTM D 4751).

2.5 WATER REPELLENT. A water repellent shall be applied to the
exterior faces of in-place wall panels. The water repellent shall provide
the wall panels with protection against noisture intrusion, resist
ef fl orescence, |eaching, mldew and atnospheric staining and shall inhibit
freeze/thaw spalling. The water repellent shall not alter the surface color
and texture of the wall panels and shall neet the approval of the Contracting
Oficer.

PART 3 - EXECUTI ON

3.1 WALL EXCAVATION. Stripping and excavation shall be perforned as
specified in SECTI ON 02110 — STRI PPI NG AND EXCAVATI ON.
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3.2 FOUNDATI ON PREPARATI ON. The foundation for the structure shal
be graded level for a width equal to or exceeding the length of the
reinforcing strips, or as shown on the plans. Prior to wall construction
the contractor shall excavate between station 654+50 and station 657+00 to
el evation 382 or as directed by the contracting officer. The excavation
shall be made directly beneath the retaining wall and road enbanknment for a
wi dth of 50 feet or as directed by the Contracting Officer. Upon conpletion
t he excavation shall be backfilled with natural gravels to the base of the
retaining wall. Material that is classified as suitable shall be
i ncorporated into the sloped portion of the road enmbankment.

At each panel or wall unit foundation |level an unreinforced concrete
| eveling pad shall be provided as shown on the plans. The concrete |eveling
pad shall be cured a mnimum of 12 hours before placenent of wall panels.

3.3  SELECTED GRANULAR BACKFI LL PLACEMENT. Backfill placenent shal
closely follow the erection of each course of panels. Backfill shall be
pl aced in such a manner as to avoid any danage or disturbance to the wal
materials or msalignnent of the facing panels. Any wall materials which
becone damaged or di sturbed during backfill placement shall be either renoved
or replaced at the Contractor's expense or corrected, as directed by the
Contracting Oficer. Any msalignment or distortion of the wall facing
panel s or bl ocks due to placenment of backfill outside the limts of this
specification shall be corrected, as directed by the Contracting Oficer.

Backfill shall be conpacted in accordance with Sec 203 of the M ssour
St andard Specifications for H ghway Construction with the follow ng
exceptions:

a. M ni mum density shall not be |ess than 95 percent of maxi num
density, as determ ned by AASHTO T-99.

b. For backfills containing nore than 30 percent retained on the
3/ 4-inch sieve, a method of compaction consisting of at |east 4
passes by a heavy roller shall be used.

C. The noi sture content of the backfill material prior to and during
conpaction shall be uniformy distributed throughout each |ayer
Backfill materials shall have a placenent noisture content of not

| ess than 3 percentage points |ess than opti mum and not nore than
opti mum noi sture content.

d. Conpaction within three feet of the back face of the wall shall
be achi eved by at |east three passes of a |ightwei ght nechani cal
tamper, roller, or vibratory system

e. At the end of each day's operation, the Contractor shall sl ope
the last level of the backfill away fromthe wall facing to
rapidly direct runoff away fromthe wall face. |In addition, the

Contractor shall not allow surface runoff from adjacent areas to
enter the wall construction site.

f. Ceotextile neeting the requirements of the M ssouri Standard
Speci fications for H ghway Construction shall be placed behind
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and over the backfill to prevent piping of in-situ soil into the
backfill.

3.4 I NSTALLATI ON DAVAGE. The effect of installation damage on the
rei nforcenent shall be determned fromthe result of full scale danmage tests
using fill material and installation procedures which are project
representative or of a nore severe nature.

The effect of installation damage test shall be incorporated into the
instal lation damage strength reduction factor RF|p, that is applied to the

ultimate limt state rei nforcenent tensions.

Were installation tests have been nmade, but with fills or installation
procedures other than those representative or site specific on the project,
the m ni mumvalue of RFjp shall be taken as 1.25. Lower values of RF|p may

be only used if substantiated with installation damage test using fills and
installation procedures specific to the project.

A default RFp value of 3.0 shall be used in the absence of any
instal | ati on damage tests.

3.5 LEVELI NG PAD. Leveling pads shall be a m nimum 12" w de by 6"
deep. Concrete for all |eveling pads shall be Cass B or Bl.

3.6 TECHNI CAL ASSI STANCE. The Contractor shall obtain the services of
a Techni cal Advisor fromthe manufacturer to advise the Contracting O ficer
Thi s Advi sor shall be a qualified representative, acceptable to the
Contracting Oficer. The Contractor shall be responsible for informng the
Advi sor prior to the date of installation

3.7 WATER REPELLENT APPLI CATI ON. The application of the water
repellent to the wall panels shall be in accordance with the procedures
recommended by the water repellent manufacturer. These procedures may
require testing to ensure that the repell ent does not damage the wall panels.
Surface preparation, protection of surroundi ng vegetation, environnenta
condi ti ons necessary for application, nethod of application and equi prent for
application shall be as per the water repellent manufacturer’s
reconmendat i ons.

3.8 DELI VERY, STORACGE, AND HANDLING  Materials shall be delivered to
the site in a dry and undamaged condition and stored out of contact wth
gr ound.

3.8.1 Precast Wll Panels. Precast wall panels shall be handl ed,
stored, and shipped in such nanner as to elimninate the danger of chipping,
di scoloration, cracks, fractures and excessive bending stresses. The panels
shall be stored in a manner specified by the manufacturer and in a flat area.
Panel s shall be marked with shop drawi ng identification

3.8.2 Ceosynthetic Reinforcenment. The Contractor shall check the
geosynt hetic rei nforcement upon delivery to ensure that the proper materia
has been received. GCeosynthetic reinforcenent shall be stored at
t enper atures above —-20 msF and bel ow 140 mwF. The Contractor shall prevent
excessive mud, wet cement, epoxy, and like materials, which may affix
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t hensel ves to the geosynthetics fromcomng in contact with the geosynthetic
material. Rolled geosynthetic material may be laid flat or stood on end for
storage. The soil reinforcenent or rolls shall not be dropped or dragged.

3.8.3 Metallic Reinforcenent. Metallic reinforcenment shall be
transported with care and stored above the ground on wooden or padded
supports. The soil reinforcement or bundles shall not be dropped or dragged.

3.9 APPROVED WALL SYSTEMS. The following wall suppliers and systens
listed bel ow have been pre-approved by MDOT:

3.9.1 Approved Large Bl ock Wall Systens.

(1) Rei nforced Earth Conpany (Metallic Systemonly)
Central Region
1331 Airport Freeway
Suite 302
Eul ess, TX 76040
Phone 817-283-5503 Fax 817-283-6931

(2) L. B. Foster Geot echni cal
1372 A d Bridgeroad
Suite 101
Wodbri dge VA 22192
Phone 703-499- 9818
Fax 703-499-9348
(Fornerly VSL Corp.)

(3) T & B Structural Systens Inc. (HSE or RSE Panel Wall
Systens only)
637 W Hurst Boul evard
Hurst, Texas 76053
Phone 817-280- 9858 Fax 817-280-9864

(4) Gfford-H Il & Conpany
Concrete Products Division
2515 Mcki nney Avenue
Dal | as, Texas 75201
P.O Box 190999, Dallas, Texas 75219-0999
Phone 214- 754-5500

(5) Isogrid Retaining Wall System and (T-Vall System only)
The Neel Company
8328 Traford Lane
Suite D
Springfield, VA 22152
Phone 703-913-7850 Fax 703-913-7859

(6) Tensar ARES Retaining Wall System
Tensar Earth Technol ogies, Inc.
5775-B d ennridge Drive
Lakesi de Center, Suite 450
Atl anta, GA 30328
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Phone 404-250-1290 Fax 404- 250- 9056

(7) Strengt hened Soil System
Shaw Technol ogi es, |nc.
P. O Box 654
Col lyville, Texas 76034
Phone 817-427-0997 Fax 817-427-0998
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02500. 9
SECTI ON 02500
BASE COURSE AND ASPHALTI C CONCRETE SURFACI NG

PART 1 — GENERAL

1.1 SCOPE. The work covered by this section of the specifications
consists of furnishing all plant, |abor, equipnment and nmaterials and
perfornming all work, except earthwork, necessary to conplete the access road
and hi king/biking trail including aggregate base course and asphaltic concrete
pavi ng, as shown on the drawi ngs and specified herein. Excavation is covered
in SECTI ON 02110 — STRI PPI NG AND EXCAVATI ON. Concrete is specified in SECTI ON
03301 - CONCRETE

1.2 QUALITY CONTROL.

1.2.1 Ceneral. The Contractor shall establish and naintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of its quality control for all construction operations,
including but not limted to the foll ow ng:

(1) Aggregate base course and asphaltic concrete surfacing
(construction, bitum nous coating, gradation, etc.)

(2) Asphaltic concrete surfacing (tenperature, placing, rolling,
coring, mx). At the beginning of production the Contractor shall run an
extraction test (ASTM D 2172) and sieve test (ASTM C 136) on each of the
asphaltic concrete mxtures being used. Additional extraction and sieve
tests, at the Contractor's expense, will be required by the Contracting
Oficer if the material appears unacceptable. A certificate of inspection
shall be subnitted for each shipnent of asphalt for the job.

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken, shall be furnished to the CGovernnent
dai ly.

1.3 APPLI CABLE PUBLI CATIONS. The follow ng publications of the current
i ssues listed below, but referred to thereafter by basic designation only,
forma part of this specification to the extent indicated by the reference
t hereto:

1.3.1 Anerican Society for Testing and Materials (ASTM .

C 136-96 Si eve Analysis of Fine and Coarse Aggregates

(Rev A)

D 1557-91 Laboratory Conpaction Characteristics of Soil Using
Modified Effort (56,000 ft-1bf/cu.ft. (2,700 kN
mcu.m))

D 1559-89 Resi stance to Plastic Flow of Bitum nous M xtures

Usi ng Marshal | Apparat us

D 2172-95 Quantitative Extraction of Bitunen from Bitum nous
Pavi ng M xtures

1.3.2 Mssouri Standard Specifications. The materials for, and
construction of the surface course, conbination inlet and other appurtenances
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shall conformto the applicable provisions of the hereinafter cited sections
and, as specified, articles of the State of Mssouri, Mssouri H ghway and
Transportati on Comm ssion, "M ssouri Standard Specifications for H ghway
Construction" dated 1999. The term "Engineer" as used therein shall be
interpreted to nean "Contracting Oficer."

1.4 SUBM TTALS. Governnent approval is required for submittals with a
“GA” designation; subnittals having an "FIO' designation are for information
only. The follow ng shall be submitted to the Contracting Officer in
accordance wi th SECTION 01300 - SUBM TTAL PROCEDURES:

1.4.1 Data. FIO Subnmit data and specification conpliance for
asphal t.
PART 2 — PRODUCTS

2.1 ASPHALTI C CONCRETE PAVEMENT.

2.1.1 CGeneral. This work consists of constructing the access road. The
Contractor shall not nmove or operate any type of equi pnent of such weight or
so loaded that it will cause danage to any portion of the surface either being

constructed or in existence, as determined by the Contracting O ficer.

2.1.2 Subgrade Preparation. SECTION 209, SUBGRADE PREPARATI ON.

2.1.3 Aggregate Base Course, Type 1. SECTION 304, AGGREGATE BASE
COURSE. Articles 304.1, 304.2 (Type 1 Aggregate), 304.3.3 through 304. 3. 6.

2.1.4 Asphaltic Prinme Coat. SECTION 408, PRIME COAT, Articles 408.1
t hrough 408. 4.4, except that material for the prime coat shall be MZ30 and
shall be applied at a rate of not nore than 0.30 gallon per square yard of
base course (exact rate to be determined by the Contracting Officer). The
prime coat shall not be applied when npoisture content of top 3 inches of base
course exceeds 65 percent of optimm or when weather conditions are
unsui t abl e.

2.1.5 Asphaltic Concrete Surfacing. SECTION 401, PLANT M X BI TUM NOUS
PAVEMENT. Articles 401.1, 401.2 (except asphaltic cement, AC-5 or AC 10,
shal |l be used), 401.3.1, 401.3.3 (except asphaltic cenment shall be between 5.0
and 7.0 percent), 401.3.6, 401.3.7, 401.5 through 401.9.2 and 401. 12.

2.1.5.1 Job-Mx Formula. |If the asphaltic concrete can be obtai ned
froma site which has been producing the required nix specified in Paragraph
2.1.5, for the Mssouri State H ghway Departnent or County, that job-nix
formul a shall be used. This formula will be acceptabl e provided the sane
sources are used for the applicable materials and a satisfactory mx is being
furni shed.

2.1.5.2 Alternate Job-Mx Formula. 1In the event the job-mx formula
for the State is not available, the Contractor shall be responsible for the
desi gn of the bitum nous mix. A mnimmof 30 days prior to the |aying of
asphaltic concrete, the Contractor shall submt to the Contracting Officer for
approval, a job-mix fornula derived fromthe Marshall Test in accordance with
ASTM D 1559. The job-nix formula shall be devel oped for the nediumtraffic
category with five asphalt contents. The Marshall Test data shall be
submitted with all |aboratory curves to support the percentage of asphalt
chosen, the source of all materials, the gradation of the different sizes of
aggregates, the optional gradation selected, and the conposite percentage of
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each sieve fraction of the conbined aggregate. The |aboratory curves
submitted shall be unit weight, stability, flow percent air voids, and
percent V.M A. plotted vs. asphalt content.

2.1.5.3 Field Control. The nmaxi rumvariation fromthe approved job-mn x
formul a shall be as specified in Article 401.3.6. Any variation fromthe job-
mx formula in the grading of the aggregate, or in the asphalt content greater
than the tol erances, shall be investigated and the conditions causing the
variation corrected.

2.2 EQUI PMENT. Equi prent shall consist of suitable sweepers,
handbr ooms, air conpressor, pouring buckets, rubber-edged squeegees, and
cutting knives. All hand tools shall be in a clean condition

2.3 EARTH SHOULDERS

2.3.1 Al shoulders shall be earth shoul ders. Preparation, conpaction
and shaping earth shoul ders shall neet the applicable requirements specified
i n SECTI ON 02220.

PART 3 - EXECUTI ON

3.1 AGGREGATE BASE COURSE, TYPE 1. The base course aggregate shall be
pl aced, begi nning at the point of shortest haul, in such a manner that the
haul i ng of the base course aggregate over the subgrade shall be held to the
absol ute m ni mum as approved by the Contracting O ficer. The base course
aggregate shall be placed between 15 April and 15 Cctober, inclusive, and
shall be covered with the bitumi nous surfacing specified below during the sane
construction season that the base is placed. Base material for bitum nous
surfacing shall be placed to the width and thickness specified within 60 days
of the time when bitum nous surfacing is to be placed. The tolerance in base
course thickness shall be as stated in Article 304.3.5.5. The Contractor
shal |l check the conpl eted thickness of the base course by taking at |east one
nmeasurenment for each 1000 square yards placed

3.2 ASPHALTI C CONCRETE SURFACI NG. The asphaltic concrete surfacing
shall be constructed to the thickness indicated on the draw ngs.

Deternination of this thickness will be based on neasurenents of cores
obtai ned by the Contractor in accordance with Article 401.14. Thickness shal
be controlled to a mnus tolerance of 1/4 inch. |f the thickness of the

asphaltic concrete surfacing is deficient in excess of 1/4 inch as determ ned
by the core neasurenments, the total area that is deficient in thickness shal
be determ ned by additional cores. The area found to be deficient shall be
removed and replaced at proper thickness, all at no additional expense to the
Gover nnment .

3.3 GCEOTEXTILE. The Contractor shall apply geotextile at all |ocations
where new asphaltic concrete is to be placed adjacent to an existing asphalt
area, or where there are large cracks in existing surfacing which is to be
overlaid with a new 2 inch | ayer of asphaltic concrete surfacing, or as
directed by the Contracting Officer. The purpose of the geotextile is to
prevent reflective cracking in the top |ayer of new asphaltic concrete
surfacing. The geotextile shall neet the requirenents specified in SECTI ON
02270.

XXX
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02520.9
SECTI ON 02520
PRESTRESSED CONCRETE CYLI NDER PI PE

PART 1 - GENERAL

1.1 SCOPE. The work covered by this section consists of furnishing all
plant, labor, material, and equi pnent, and performng all operations necessary
for the prestressed concrete pressure pipe, steel cylinder type, and
appurt enances as specified herein and as shown on the draw ngs.

1.2 QUALITY CONTROL.

1.2.1 Ceneral. The Contractor shall establish and naintain quality
control for all operations to assure conpliance with contract requirenents and
mai ntain records of quality control for all construction operations,

i ncluding, but not linmted to the foll ow ng:

(1) Conpacti on.
(2) Installation of prestressed concrete cylinder pipe.
(3) Joi nt Testing

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken, shall be furnished to the CGovernnent
dai ly.

1.3 REFERENCES. The followi ng publications of the issues |listed bel ow,
but referred to thereafter by basic designation only, forma part of this
specification to the extent indicated by the references thereto:

1.3.1 American Society for Testing and Materials (ASTM.

D 1310-86 Flash Point and Fire Point of Liquids by Tag
(R 97) Open- Cup Appar at us
D 2822-91 Asphalt Roof Cenent

1.3.2 American Water Wrks Associ ati on (AWM) Standards .

C 301-92 Prestressed Concrete Pressure Pipe, Steel
Cylinder Type, for Water and Ot her Liquids

C 304-92 Desi gn of Prestressed Concrete Cylinder Pipe
1.4 SUBM TTALS. Governnent approval is required for all subnmittals
with a "GA" designation; subnittals having an "FIO' designation are for
information only. The follow ng shall be subnmitted in accordance with SECTI ON
01300 SUBM TTAL PROCEDURES:
1.4.1 Data.
(1) Asphalt Roof Cenent; GA. Subnmit manufacturer's literature.

(2) Prestressed concrete cylinder pipe; GA Subnit all design
cal cul ations including sketches and all backup conputations.

1.4.2 Drawings.

(1) Construction Plan; GA. Before starting installation of any
materials or equi pnent, the Contractor shall prepare and subnit to the
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Contracting O ficer, conplete shop drawi ngs of all work covered by this
section of the specifications which requires fabrication. Where materials or
equi pnent are standard stock products of manufacturers, full descriptive data
shall be subnmitted, including catalog cuts and specifications. These shop
drawi ngs shall include as a mininumthe follow ng drawi ngs and catal og cuts:

(i) Prestressed concrete cylinder pipe and fittings.
(ii) Layout of pipe and all pipe | engths used.

(2) Installation Details; GA. Shop draw ngs showing installation
details for the gages, diaphragnms, connecting bands and similar itens, shall
be submitted.

1.4.3 Reports. Prestressed Concrete Cylinder Pipe; GA. Submit results
of tests specified in paragraph 1.5.

1.5 TESTI NG

1.5.1 Shop Testing Concrete Pipe. The full length of concrete pipe and
joints under dans shall be tested for |eakage as follows: A hydrostatic test
shall be made on the watertight joint types proposed. Only one sanple joint
of each type needs shop testing; however, if the sanple joint fails because of
faulty workmanshi p, an additional sanple joint may be tested. During the test
period, the joint shall be protected fromhigh tenperatures that mnight soften
or adversely affect the jointing materials. The possibility that sonme water
may be absorbed by concrete pipes during the test will be considered before
rejecting any rubber seals proposed. Performance requirenents for joints in
prestressed concrete cylinder pipes shall be in accordance with AWM st andards
except that tests shall be performed at an internal hydrostatic pressure of 40
psi mnimum for a 20-ni nute period.

1.5.2 Field Joint Tests. Hydrostatic pressure tests on all concrete
pi pe joints under dam shall be made by the Contractor after the pipe has been
installed but prior to placing of the concrete cradle, the grouting or
nortaring of joints, and any backfill except that required for bedding the
pi pe. Testing of joints shall be made by use of a Contractor-furnished Joint
Tester approved by the Contracting Oficer. Joints shall be required to
wi thstand an internal hydrostatic pressure 40 psi mni mum wi thout visible
| eakage for 20 minutes. After backfilling the pipe, the Contracting O ficer
may require additional hydrostatic tests of any joints which by inspection do
not appear to be watertight.

PART 2 - PRODUCTS
2.1 MATERI ALS.
2.1.1 Asphalt Roof Cenent. Asphalt roof cement shall conformto ASTM

D 2822, Type |, Class as appropriate. The solvent shall have a flash point of
not | ess than 80 degrees F when tested in accordance with ASTM D 1310.

2.1.2 Prestressed Concrete Cylinder Pipe and Fittings. The prestressed
concrete cylinder pipe shall be of the size indicated on the draw ng and shal
conformto AWM C 301 with rubber gasket joints of the type using steel bel
and spigot joint rings. The pipe shall be designed to withstand a D-|1oad of
12,037 pounds per linear foot to produce a 0.01-inch crack

2.1.3 Joint Lubricant. Joint lubrication shall be as reconmended by
t he pi pe manuf acturer.

2.1.4 Joint Gout. Joint grout for exterior joint recess shall be as
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specified in paragraph 3.2.3 of this section.

2.1.5 Joint Mrtar. Joint nortar for interior joint recesses shall be
as specified in paragraph 3.2.3 of this section.

2.1.6 Geotextile. GCeotextile materials shall conformto the
requi rements of SECTI ON 02270.

2.2 PI PE FOUNDATI ON

2.2.1 Backfill Mterials. Mterials for pipe foundation fill shall be
as specified in paragraph 3.1.2 of this section.

2.2.2 Conpaction Equi prent. Manual tanpers shall weigh not |ess than
20 pounds and have a tanping face not larger than 6 inches by 6 inches. All
hand- oper at ed power tanpers and vibratory conpactors must be field checked
prior to their use on the project to assure that the required results can be
obtai ned. Such field checks shall be acconplished under the direction and
supervi sion of the Contracting Officer. Equipnent failing to achieve desired
results will not be allowed on the project.

PART 3 - EXECUTI ON
3.1 PI PE FOUNDATI ON

3.1.1 Excavation. The pipe foundation shall be accurately shaped to
accept the lower 20-inches of the outlet works pipe. The excavation shall be
mai ntai ned in-the-dry and the Contractor shall be prepared to punp any surface
or seepage water.

3.1.2 Materials. Backfill shall be made with suitable materials, as
herein specified, obtained fromthe stockpiles and from borrow area shown on
the drawings. Materials which are too wet or too dry shall be processed so
that the material in each layer of backfill shall contain the amount of
noi sture required to obtain the density hereinafter specified. The noisture
content shall be as uniformas practical throughout the layer. No frozen
materi al shall be placed as backfill nor shall backfill be placed upon or
agai nst frozen surfaces. Al material shall be placed as hereinafter
specified. Materials shall consist of the follow ng classifications of the
Unified Soils Cassification System

(1) Drainage Fill. dean sands conformng to the follow ng
gradat i on:
Si eve Size Per cent Passi ng
U.S. Standard Square Mesh by Wi ght
3/8 Inch 100
No. 100 5 max.
(2) Mechanically Tanped Backfill . Lean clay, sandy or silty clay
(a).
3.1.3 Backfill Placenment and Conpaction.

3.1.3.1 Ceneral. The conpleted backfills shall correspond to the shape
of the typical sections and final contours indicated on the drawings. The
backfills shall be constructed to the lines, slopes, and grades shown on the
drawi ngs. All backfills within 2 feet of any concrete structure shall be
pl aced and conpacted as specified below Backfill beyond 2 feet from any
concrete pipe shall be placed and conpacted as specified in SECTI ON 02220.
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3.1.3.2 Drainage Fill. Each layer of material for the drainage fill
shall be spread in layers not nore than 6 inches in thickness if within 2 feet
of concrete structures, and conpacted by 4 passes using hand-operat ed

vi bratory conpactors. The drainage fill shall be kept saturated during
conpaction, but sluicing will not be pernmitted.
3.1.3.3 Mechanically Tanped Backfill . Backfill fromthe stockpiles and

fromthe borrow shall be placed or spread in |layers, the first |layer not nore

than 6 inches in thickness and the succeeding |ayers not nore than 8 inches in
t hi ckness prior to conpaction. Layers shall be started full out to the slope

stakes and shall be carried substantially horizontal with sufficient crown or

sl ope to provide satisfactory drai nage during construction. Wen the surface

of any conpacted layer is too snmooth to bond properly with the succeeding

| ayer, it shall be adequately scarified before the succeeding |layer is placed

t her eon.

3.1.3.3.1 Backfill Conpaction. Conpaction of each |layer shall be in
accordance with the requirements of SECTI ON 02220, as applicable. The
backfill within 4 feet horizontally and within a vertical dinension above the
pi pe as reconmended by the pipe manufacturer shall be conpacted with the use
of mechani cal or pneumatic power inpact tanpers and with manual tanpers. \When
conpacti ng under the haunch of pipes, a pole or a 2-inch by 4-inch piece of
| umber shall be used to achieve desired density in this area. Such effort
will be followed by the use of power or nanual tanpers working as close to the
pi pe as possible without danaging the outlet works pipe.

3.1.4 Ditches and Depressions. Al ditches, as shown on the draw ngs,
shall be filled to the natural surface of the ground with suitable material to
a height sufficient to ensure drainage after shrinkage of the fill.

3.2 | NSTALLATI ON OF OQUTLET WORKS PI PE.

3.2.1 Ceneral. Prior to installing the drainage pipe, excavation and
foundati on preparation shall have been conpleted as prescribed in Paragraph
3.1. Under no circunstances shall the pipe be laid in water, or when
conditions or the weather are unsuitable for work. The pipe shall be
carefully inspected by the Contracting Oficer imrediately before it is laid
and defective pipe will be rejected. Proper facilities shall be provided for
| owering sections of pipe into place, and pipe shall be cleaned and | owered
into position in such a nanner as to avoi d danage to the pipe. Pipe |aying
| engt hs shall not exceed 12 feet. Two hal f-1engths of pipe shall be used
i medi at el y downstream of the intake structure, and i mediately upstream of
the outlet structure. The pipe shall be laid on a foundation to the grades
and alignment as shown on the drawi ngs. The pipe shall be supported in such a
manner that does not damage the pipe or pipe joints and such that the pipe is
at the grade and alignment shown on the drawi ngs. Each section of pipe shal
rest upon the pipe bed for its full length with recesses excavated or formed
to acconmmodate the joints. Any pipe that has its grade or joint disturbed
after laying shall be taken up and relaid. Any section of pipe already laid
which is found to be defective or damaged shall be taken up and relaid or
replaced as directed by the Contracting Oficer, w thout additional cost to
the Governnent. During installation, the pipe shall be handled with care.
After all joining of sections has been acconplished, backfill shall be placed
as specified in Paragraph 3.1.

3.2.2 Pipe Joints. Joints between sections of concrete pipe shal
conply with the manufacturer's instructions. Gaskets shall not have nore than
one factory-fabricated splice. Gaskets shall be as recommended by the
particul ar manufacturer in regard to use of lubricants, cenents, adhesives and
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ot her special installation requirements. Surfaces to receive |ubricants,
cenents, or adhesives shall be clean and dry. Gaskets shall be affixed to the
pi pe not nore than 24 hours prior to the installation of the pipe, and shall
be protected fromthe sun, blow ng dust, and other deleterious agents at all
times. Gaskets shall be inspected before installing the pipe; any |oose or

i mproperly affixed gaskets shall be renmoved and replaced. The pipe shall be
aligned with the previously installed pipe, and the joint pulled together.

If, while making the joint, the gasket becones | oose and can be seen through
the exterior joint recess when the joint is pulled up to within one inch of
cl osure, the pipe shall be renpved and the joint remade. The external annul ar
space shall be filled with cenent grout or with a portland cement-filled

pol yuret hane | oop. The internal annular space shall be filled with cenment
nortar and struck off to ensure a smoboth and continuous surface between pipe
secti ons.

3.2.3 Gout. Gout for exterior joint protection on concrete pipes
shall be a mix of 1 part portland cenent, 2 parts sand, and of sufficient
liquid consistency to flowinto the joint recess beneath a diaper furnished by
the pi pe manufacturer. NMortar for interior joint protection shall be a mix of
1 part portland cenment and 1 part sand. A polyurethane foam | oop, inpregnated
with portland cenent, nmay be substituted for grout for exterior joints.

3.2.4 Ceotextile Installation Around Pipe Joints. Geotextile shall be
in accordance with applicable parts of SECTION 02270. Prior to placing
geotextile, surfaces to receive the geotextile shall be coated with asphalt
roof cement to hold the geotextile in place. The surface to receive the
geotextile shall be prepared to relatively snooth condition, free of
obstructions and debris. Al pipe joints shall be wapped with geotextile for
a distance of 3 feet each side of the joint. Al geotextile wapping shall be
over |l apped 6 inches and secured to prevent displacenent during backfilling
operations. The geotextile shall be covered with conmpacted backfill within 24
hours of placenment. Any geotextile damaged during its installation or during
backfilling shall be replaced by the Contractor at no additional cost to the
Gover nment .

-- END OF SECTION 02520 - -

02520- 5 (9- 99)



THI S PAGE | NTENTI ONALLY BLANK



02620. 9

SECTI ON 02620

DUCTI LE | RON PI PE,

| NTERCEPTOR SEVER

I NDEX
PAR. PAGE
NO NO
P, 1 - CGENERAL
1.1 SCOPE 02620-1
1.2 SUBM TTALS 02620-1
1.3 HANDLI NG 02620-1
1.4  APPLI CABLE PUBLI CATI ONS 02620- 2
PART 2 — PRODUCTS
2.1 Pl PE CLASS 02620- 2
2.2 MATERI ALS 02620- 2
2.3 SHOP COATI NG AND LI NI NG 02620- 3
PART 3 — EXECUTI ON
3.1 I NSPECTI ON 02620-4
3.2 PREPARATI ON 02620-4
3.3 CUTTI NG PI PE 02620-4
3.4 ALl GNVENT 02620-4
3.5 LAYl NG PI PE 02620-5
3.6 FI ELD JO NTS 02620-5
3.7 MECHANI CAL JA NTS 02620-5
3.8 PUSH ON JO NTS 02620-5
3.9 PCLYETHYLENE TUBE PROTECTI ON 02620- 6
3.10 WALL CASTI NGS 02620- 6
3.11 CONCRETE ENCASEMENT 02620- 6
3.12 LEAKAGE 02620- 6
3.13 CLEAN NG 02620- 6

02620-i

(9- 99)



THI S PAGE | NTENTI ONALLY BLANK



02620. 9
SECTI ON 02620
DUCTI LE | RON PI PE, | NTERCEPTOR SEWER

PART 1 — GENERAL

1.1. SCOPE. This section covers ductile iron pipe. Ductile
iron pipe shall be furnished conplete with all fittings, jointing
materi al s, bl ocking, encasenent, and other appurtenances.

Pi pi ng shall be tested in accordance with the pipeline pressure and
| eakage testing section.

At the Contractor’s option, the pipe may be ductile iron pipe, or
prestressed concrete cylinder pipe.

1.2. SUBM TTALS. Covernment approval is required for submttals
with a GA designation; submttals having an "FI O' designation are for
information only. The follow ng shall be submitted to the Contracting
Oficer in accordance with SECTI ON 01300 SUBM TTAL PROCEDURES

1.2.1 Certificates. FIQO Certification by manufacturer for each
item furnished in accordance with the ANSI/AWM Standards. Submtta
data shall clearly indicate the country of origin of pipe, fittings,
restraining devices, and accessories. Wen requested by the
Contracting Oficer, certified copies of physical and chem cal test
results shall be submitted for the materials to be provided

1.2.2 Certificates. FIO Certification of gaskets. The
Contractor shall obtain and submit a witten statenent fromthe gasket
mat eri al manufacturer certifying that the gasket materials are
conpatible with the joints specified herein and are recomended for the
specified field test pressures and service conditions.

1.2.3 Certificates. FIO Certification of proof-of-design tests
for joints.

1.2.4 Certificates. FIQO Certification of proof-of-design tests
for wel ded-on outl ets.

1.2.5 Schedules. FIQO Laying schedule complete with an
expl anation of all abbreviations used in the schedul e.

1.3. HANDLING Pipe, fittings, and accessories shall be handled in
a manner that will ensure installation in sound, undanaged condition
Equi pnent, tools, and nethods used in handling and installing pipe and
fittings shall not damage the pipe and fittings. Hooks inserted in
ends of pipe shall have broad, well-padded contact surfaces. Unpadded
hooks, wi re brushes or other abrasive tools shall not be permtted to
cone into contact with the polyethyl ene |ining.

Pipe and fittings in which the Iining has been damaged shall be
replaced. Wth the concurrence of the Contracting O ficer, small and
readi | y accessi bl e danaged areas nay be repaired.

The Contractor shall repair any damage to pi pe coatings before the pipe
is installed.
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1.4 APPLI CABLE PUBLI CATIONS. The foll owi ng publications of the

i ssues |isted bel ow, but

referred to thereafter by basic designation

only, forma part of this specification to the extent indicated by the

ref erences t hereto.

1.4.1 Anerican Water Wrks Associ ati on (AWMW) .

C 105

C 110

C1l11

C 151

C 153

C 210

C 600

Pol yet hyl ene Encasenent for ductile-Iron Piping
for Water and Ot her Liquids

Ductile-Iron and Gray-lron Fittings, 3 In.
Through 48 In. for Water and O her Liquids

Rubber - Gasket Joints for Ductile-lron Pressure
Pi pe and Fittings

Ductile-Iron Pipe, Centrifugally Cast, for
Water or O her Liquids

Ductile-lron Conpact Fittings, 3 In. Through 16
In., for Water and O her Liquids

Li qui d- Epoxy Coating Systens for the Interior
and Exterior of Steel Water Pipelines

Installation of Ductile-lron Water Mai ns and
Thei r Appurtenances

1.4.2 Anerican Society for Testing and Materials (ASTM .

D 1248

PART 2 — PRODUCTS

2.1. PIPE CLASS.

Pol yet hyl ene Pl astics Ml di ng and Extrusion
Materi al s

The class of ductile iron pipe shall be as

indicated in the follow ng table:

Locati on

56 + 17.92 to 99 +

52.51

Not e

Nom nal Size ANSI / AWMNA
i nches d ass
20 50

The specified class includes corrosion all owance and casting

al | owance.
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2.2 NMNATERI ALS.

Pi pe

Gaskets — Al Joint Types

Fittings

Fittings

Push-on Joints

Mechani cal Joints

Val | Castings

Shop Coating and Li ning
Asphal tic Coating
Coal Tar Epoxy
Li qui d Epoxy

Rust - Preventi ve
Conpound

Ductile iron, ANSI/AWA
C151/ A21. 51, Table 1 or Table 3;
cl ass as indicated herein.

CGaskets shall be synthetic rubber.
Nat ural rubber will not be
accept abl e.

ANSI / AWM C110/ A21. 1 (except
shorter laying lengths will be
acceptable for U S. Pipe), or
ANSI / AWM C153/ A21.53, all with
250 psi or greater working
pressure rating.

Al fittings shall be suitable for
a test pressure of 1.5 times rated
wor ki ng pressure w thout | eakage
or danmage

ANSI / AWM C111/ A21. 11, except
gaskets shall be neoprene or other
synthetic rubber. Natural rubber
wi Il not be acceptable.

ANSI / AWM C111/ A21. 11, except
gaskets shall be neoprene or other
synthetic rubber. Natural rubber
wi Il not be acceptable.

Mechanical joint with water stop
and tapped hol es; single casting
or fabricated ductile iron. Al

hol es shall be sized in accordance
with the details on the draw ngs
and shall be provided with
renovabl e pl ugs.

Manuf acturer’s standard.
Manuf acturer’s standard.
ANSI / AWM C210.

As recommended by pi pe
manuf act urer.
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Pol yet hyl ene Tube Seam ess, ANSI/ AWM C105/ A21.5;
LLD-8 m| or HDCL-4 ml.

Pol yet hyl ene Lini ng ASTM D1248, d ass C, heat bonded,
30 m| nom nal thickness, except
m n thi ckness shall be at |east 25
mls. Thickness may taper to not
| ess than 10 m|s beginning 4
i nches fromthe end of pipe or
fitting.

2.3. SHOP COATING AND LINING.  The interior of all pipe for
gravity sewers shall be pol yethyl ene |ined.

PART 3 — EXECUTI ON

3.1. INSPECTION. Pipe and fittings shall be carefully exam ned
for cracks and other defects immedi ately before installation; spigot
ends shall be examined with particular care. Al defective pipe and
fittings shall be remobved fromthe site of the work

3.2. PREPARATION. The interior of all pipe and fittings shal
be thoroughly cleaned of all foreign matter prior to installation
Before jointing, all joint contact surfaces shall be wire brushed if
necessary, w ped clean, and kept clean until jointing is conpl eted.

Precautions shall be taken to prevent foreign material fromentering
the pipe during installation. Debris, tools, clothing, or other
objects shall not be placed in or allowed to enter the pipe.

3.3. CUITING PIPE. Cutting shall be done in a neat nanner
wi t hout damage to the pipe or the lining. Cuts shall be snooth
straight, and at right angles to the pipe axis. After cutting, the
ends of the pipe shall be dressed with a file or power grinder to
renove all roughness and sharp edges. The cut ends of push-on joint
pi pe shall be suitably bevel ed.

Ends of ductile iron pipe shall be cut with a portable guillotine saw,

abrasive wheel, saw, mlling cutter, or oxyacetylene torch. The use of
hydraul i c squeeze type cutters will not be permtted. Field-cut holes
for saddles shall be cut with mechanical cutters; oxyacetylene cutting
will not be permtted.

3.4. ALIGNMENT. Piping shall be laid to the |lines and grades
i ndicated on the drawings. Pipelines or runs intended to be straight
shall be laid straight. Deflections forma straight [ine or grade
shal |l not exceed the values stipulated in Table 4 or Table 5 of AWMWA
C600, unless specially designed bells and spigots are provided.

Ei ther shorter pipe sections or fittings shall be installed where
required to conformto the alignnment or grade indicated on the
dr awi ngs.

Batter boards, |aser beam equi pment, or surveying instrunents shall be
used to maintain alignment and grade.
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If batter boards are used to determ ne and check pipe subgrades, they
shall be erected at intervals of not nore than 25 feet. At least three
batter boards shall always be maintained in proper position when trench
grading is in progress.

If | aser beam equi pnent is used, periodic elevation neasurements shal
be made with surveying instruments to verify accuracy of grades. |If
such nmeasurenents indicate thermal deflection of the | aser beamdue to
di fferences between the ground tenperature and the air tenperature

wi thin the pipe, precautions shall be taken to prevent or mnimze
further thernmal deflections.

3.5. LAYING PIPE. Pipe shall be protected fromlatera
di spl acenent by placing the specified pi pe enbednment material. Under
no circunstances shall pipe be laid in water, and no pipe shall be laid
under unsuitabl e weather or trench conditions.

VWhenever pipe laying is stopped, the open end of the pipe shall be
sealed with a watertight plug, which will prevent trench water from
entering the pipe.

Pi pe shall be laid with the bell ends facing the direction of |aying,
except when reverse laying is specifically authorized by the
Contracting Oficer

3.6. FIELD JONTS. Joints in buried |ocations shall be
mechani cal or push-on type unless otherw se indicated on the draw ngs.
Bells on wall castings and wall sleeves shall be mechanical joint type,
with tapped holes for tie rods or stud bolts. Al other joints shal
be flanged unl ess otherw se indicated on the draw ngs.

Certification of joint design shall be provided in accordance with
ANSI / AWM C111/ A21. 11-90, Section 4-5, Performance Requirenents, as
nodi fied herein. The joint test pressure shall be not |less than 2
times the working pressure or

1-1/2 times the test pressure of the pipeline, whichever is higher
The sane certification and testing shall also be provided for
restrained joints. For restrained joints, the piping shall not be
bl ocked to prevent separation and the joint shall not |eak or show
evidence of failure. It is not necessary that such tests be nmade on
pi pe manufactured specifically for this project. Certified reports
covering tests made on other pipe of the same size and design as
specified herein and manufactured frommaterials of equivalent type and
quality may be accepted as adequate proof of design

3.7. MECHANI CAL JO NTS. Mechanical joints shall be carefully
assenbl ed in accordance with the manufacturer’s recommendations. |If
effective sealing is not obtained, the joint shall be disassenbl ed,

t horoughly cl eaned, and reassenbled. Bolts shall be uniformy
tightened to the torque values listed in Appendix A of ANSI/AWNA
C111/A21.11. COvertightening of bolts to conpensate for poor
installation practice will not be permtted.

3.8. PUSH ON JO NTS. The pipe manufacturer’s instructions and
recommendati ons for proper jointing procedures shall be followed. Al
joint surfaces shall be lubricated with heavy vegetabl e soap sol ution
i medi ately before the joint is conpleted. Lubricant shall be suitable
for use in potable water, shall be stored in closed containers, and

02620- 5 (9- 99)



shall be kept clean. Each spigot end shall be suitably beveled to
facilitate assenbly.

3.9. POLYETHYLENE TUBE PROTECTION. Al buried ductile iron
pi pe, including all straight pipe, bends, tees, adapters, closure
pi eces, and other fittings or specials, and all valves shall be
provided with a m ni mum of one wap of polyethylene tube protection

Pol yet hyl ene tube protection shall be installed in accordance with AWM
C105, Method A. Preparation of the pipe shall include, but is not
l[imted to, renoving |unps of clay, nud, cinders, etc., prior to

install ation.

VWere ductile iron pipe is also enbedded or encased in concrete, the
pol yet hyl ene tube shall be installed over the pipe for 5 feet either
side of each end of the concrete encasenent.

The terns “pol yet hyl ene tube protection” and “pol yet hyl ene encasenent”
are interchangeabl e and shall have the sane neaning in these Contract
Docunent s.

3.10. WALL CASTINGS. Unless otherw se indicated on the
drawi ngs, wall castings shall be provided where ductile iron pipes pass
t hrough concrete walls.

3.11. CONCRETE ENCASEMENT. A joint shall be provided wthin one
foot of each end of the concrete encasenent. Concrete encasenent shal
be installed as indicated on the drawi ngs. Concrete and reinforcing
steel shall be as specified in the cast-in-place concrete section. Al
pi pe to be encased shall be suitably supported and bl ocked in proper
position, and shall be anchored to prevent flotation.

3.12. LEAKAGE. Al joints shall be watertight and free from
| eaks. Each leak which is discovered within the correction period
stipulated in the General Conditions shall be repaired by and at the
expense of the Contractor

3.13. CLEANING The interior of all pipe and fittings shall be
kept clean of any foreign matter until the work has been accept ed.

End of Section
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02720.9
SECTI ON 02720
CVWP CULVERTS AND APPURTENANCES AND GUARDRAI L
PART 1 — GENERAL

1.1 SCOPE. The work covered by this section of the specifications
consists of furnishing all plant, |abor, equipnment and nmaterials and
performng all work, except earthwork, necessary to conplete the pipe
culverts including nmetal end sections, as shown on the draw ngs and specified
herein. Excavation is covered in SECTION 02110 — STRI PPI NG AND EXCAVATI ON
Concrete is specified in SECTION 03301 - CONCRETE.

1.2 QUALITY CONTROL.

1.2.1 Ceneral. The Contractor shall establish and nmaintain quality
control for all operations to assure conpliance with contract requirenents
and maintain records of its quality control for all construction operations.

1.2.2 Reporting. A copy of these records and tests, as well as the
records of corrective action taken, shall be furnished to the CGovernnent
dail y.

1.3 APPLI CABLE PUBLI CATIONS. The follow ng publications of the current
i ssues listed below, but referred to thereafter by basic designation only,
forma part of this specification to the extent indicated by the reference
t her et o:

1.3.1 Anerican Association of State H ghway and Transportation
Oficials (AASHTO .

M 246- 87 Precoat ed Gl vani zed Steel Sheet for Cul verts and
Under dr ai ns

M 274- 87 Steel Sheet, Al umi num Coated (Type 2) by the Hot-Dip
Process for Sewer and Drai nage Pipe

1.3.2 Mssouri Standard Specifications. The materials for, and
construction of the surface course, conbination inlet and other appurtenances
shall conformto the applicable provisions of the hereinafter cited sections
and, as specified, articles of the State of Mssouri, Mssouri H ghway and
Transportati on Comm ssion, "M ssouri Standard Specifications for H ghway
Construction” dated 1999. The term "Engineer" as used therein shall be
interpreted to nean "Contracting Oficer."

1.4 SUBM TTALS. Governnent approval is required for submttals with a
GA designation; submittals having an "FI O designation are for information
only. The follow ng shall be submitted to the Contracting Officer in
accordance with SECTI ON 01300 - SUBM TTAL PROCEDURES

1.4.1 Data. FIO Submt full descriptive data including detai
drawi ngs and specification conpliance for corrugated steel pipe culverts.

PART 2 — PRODUCTS

2.1 PIPE CULVERTS.
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2.1.1 Ceneral. Pipe culverts shall be corrugated steel pipe conform ng
to the requirements set forth below Steel flared end sections shall be
furnished for all culvert ends unless otherw se indicated. Backfill around
the cul vert pipes shall be in accordance wi th SECTI ON 725, METAL Pl PE AND
Pl PE- ARCH CULVERTS, Article 725.6 and SECTI ON 02220-3.2.1. Al installations
shal | be approved by the Contracting O ficer prior to placing the aggregate
base course. The Contractor shall make whatever measurenents are necessary
to ensure that after the road enbanknment is placed, the side slopes neet the
requi rements of the draw ngs.

2.1.1.1 WMaterials. Steel pipe culverts, end sections and coupling
bands shall be in accordance with the applicabl e provisions of SECTI ON 1020,
CORRUGATED METALLI C- COATED STEEL CULVERT PI PE, Pl PE- ARCHES, AND END SECTI ONS.

2.1.1.2 Pipe Coatings. The corrugated steel pipe shall be coated with
conmercially pure alum numin accordance with AASHTO M 274; or coated with
et hyl ene-acrylic acid (EAA) pol yner or polyvinyl chloride (PVC) in accordance
wi th AASHTO M 246.

2.1.1.3 Ganular Backfill. This material shall be approved by the
Contracting Oficer prior to installing the culverts. Conpaction equi prent or
nmet hods that produce horizontal or vertical earth pressure which cause
excessive distortion or danage to structures shall not be used.

PART 3 — EXECUTI ON

3.1 Ganular Backfill. A granular material shall be used around and 6-
i nches over the top of the culverts but not higher than the bottom of the
base or surface course. The granul ar backfill shall be placed in horizontal,

uni form | ayers not exceedi ng 8-inches in thickness, before conpaction and
shal | be brought up conpacted to a rel ative conpaction of not |ess than 90%
per ASTM D 1557.

3.2 Culvert Installation. Steel pipe culverts, end sections, and
coupl i ng bands shall be installed in accordance with the applicable
provi sions of SECTION 725, METAL Pl PE AND Pl PE- ARCH CULVERTS.
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